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ensure reliability in mechanical drives 


The Hobbs automatic transmission, designed and made by Hobbs TYPICAL CORE MECHANICAL PROPERTIES OF 
Transmission, Ltd., Leamington, is applicable to many types of 
industrial drives although designed primarily for use on motorcars. ARE GIVEN 
BELOW: 
One of the best known steels used for motor car gears, the 3 per 
cent nickel-chromium-molybdenum EN 36 case-hardening steel, SIZE HEAT TREATMENT | MAXI UM ELONGATION | 1200 
- : : : STRESS t.s.i. per cent ft. Ib. 
was chosen for this unit. Service experience has shown that EN 36 
has the properties needed to withstand the stresses to which the 14” dia. Oil quenched 780°C. 72-0 19 69 
gears are subjected. 24” dia. | Oil quenched 860°C. 62:7 19 67 
Oil quenched 780°C. 
The benefits to be gained from the more highly alloyed case-hardening nickel- 3” dia. Oil quenched 860°C. 59:7 22 72 
steels, such as EN 33, EN 34, En 36 and En 39 include ease of heat-treatment, Oil quenched 780°C. 
minimisation of processing distortion, and general reliability. 





























Please send for our publications entitled, ‘The Mechanical Properties of 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’ 


MOND NICKEL 


&®. THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, SW1 
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These are the 
Compressors 
you take for 
granted 







Sttlas Copco 
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Which is the equipment you take for granted? That which gives you 
the best service and the least trouble. Take VT compressors; their 
outstanding design features mean greater operating efficiency and 
fewer maintenance problems. So naturally, once they're in service, 
they tend to be forgotten. On the whole, we like it that way! 


Unequalled power-to-weight ratios 
simplify transportation and manhandling. 





Simple design— 
local mechanics anywhere can service these machines. 


Air- or Water-cooled engines— 
backed by world-wide service facilities. 


All models are of the same basic design— 
SO spare parts are interchangeable and maintenance 
problems reduced. 


‘Fuelmiser’ economy— 
the automatic speed adjuster gives smooth running and extra 
fuel economy. 





Sales and service in ninety countries 






With companies or agents in ninety countries, Atlas 
Copco is the world’s largest organisation specialising 
solely in compressed air equipment. Products include stationary and portable 
compressors, rock drills, loaders, hoists, air tools and paint-spraying equip- | 
ment. Wherever you are, the international Atlas Copco group offers expert 

advice and provides a complete after-sales service. 


WRITE FOR THE LITERATURE There is a leaflet to describe each 
compressor in the VT series. Copies are available from your local 
Atlas Copco company or agent or from the address below. 


/ 


/ x 
NA | 


puts compressed air to work for the world 


Atlas Copco AB, Stockholm 1, Sweden. In the U.K.: Atlas Copco (Great Britain) Ltd., Hemel Hempstead, Herts. 





VT3 Weight 2,189 Ib (990 kg) 115.¢.f.m, (3.2m?/m) VT4 Weight 2,310 Ib (1050 kg) 160 c.f.m, (4.5m°/m) 


























VT6 Weight 3,590 Ib (1630 kg) 315 c.f.m, (8.9m?/m) 
pcri 
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How Tylers can solve your 


Tylers possess the skill, knowledge and 
experience to solve all kinds of coverage 
problems with minimum trouble and delay. 
This ‘know-how’ plus the wide adaptability 
possible with our Precast Reinforced 
Concrete Units allow our own skilled 
erection teams to go into rapid action and 
complete the contract with surprising 
speed, economy and precision. 

We plan and erect all types of buildings 

for industrial, agricultural and community 
needs—spacious, aesthetically sound in 
appearance, and of the utmost durability. 
We can supply insulation to comply with 
the Standard of Thermal Insulation 

for Industrial Buildings 

No. 1220 of 1958. 

You will find our quotations remarkably 
low—and our work conforms to B.S.S. Code 
of Practice C.P. 114/57. 


Pe es 


Photographs by courtesy of :— 
Top: Compressed Cork Ltd. 
Centre: Michael Birch Designs Ltd. 
Below: Yalding Village Hall 


TYLER ; ? . 
TONBRIDGE 
E. W. TYLER & COMPANY LIMITED, Milford Works, Cannon Lane, Tonbridge, Kent. Tel: Tonbridge 4024 (6 lines) 
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. | 
BLOOMS - BILLETS 

. ° STEE SLABS + SECTIONS 

| COLLIERY ARCHES - PIT PROPS | 

| ) ROOFING BARS - LIGHT RAILS = J 

| Lah ban ad SLEEPERS and HAMMERLOCK STRUTS” | 

| eee BASIC | 














4 GUEST KEEN IRON & STEE! 


ihn ° CASTINGS ,<°.. 
GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 





Telephone: Cardiff 33151 


Telegrams: “Billets, Cardiff” 
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Problem: |. 














il 


Solution: 























ace: 


COLT VENTILATION LIMITED SURBITON SURREY 














TELEPHONE: ELMBRIDGE 0161 






























%, 


sche 
Sass Me 


Ventilation 


ARTHUR GUINNESS SON & CO 
Pomona Docks, Manchester Regione 


Exhaust gases from fork lift trucks and lorries were 
once a major problem in this storage shed. Colt 
experts were called in to make a scientific analysis 
and on their recommendation a series of Colt 
8.R.C./3080 High Duty Extract Ventilators was 
installed. Fumes no longer bother anyone. 

In providing a permanent solution to this ventila- 
tion problem. Colt have added yet another chapter 
to their record of success—success which has 
brought repeat orders from many world-famous 
concerns. 

Ask your secretary to send for a free manual 
to Dept. 38 
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MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty-Five Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request (6) 


member of 


ROPEWAYS LTD ~~ 


62 LONDON WALL, LONDON, €E.C.2. 


Telephone: National 0124/5 Telegrams: ‘* Ropeways’’ Londen 
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be precision minded 
be CHATWIN minded 





| 
Over a century of experience aids us to 
produce precision made tools and cutters, 
of all types. Non-standard flat and 
spherical form cutters are our speciality, 
so be Chatwin minded when 


ordering small tools, 


‘ THOMAS CHATWIN & CO, 


Gt. Tindal Street, Birmingham, 14 
Tel.: Edgbaston 3521 
London Office: 25 Hanover Sq. W.1. Tel.: MAY 8783 
Area sales offices in Manchester, 
Bristol and Newcastle-on-Tyne, 


Write for a copy of 





the latest Chatwin Tool 


Catalogue 
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OIL BURNING EQUIPMENT 


JOHN I. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 





GLAXO 
LABORATORIES LTD 
have installed 


Thornycroft Oil Burning Equipment 
on their Babcock & Wilcox Water Tube 
Boilers at Greenford. We supplied the 
whole of the oil firing equipment and 
the conversion from solid fuel to oil 
firing was engineered by our technical 
staff. 


Other recent Thornycroft installations 
include those at Selfridges Ltd, 
London Airport, Shell-Mex House and 
several for the Ministry of Works. 


For particulars of industrial equipment 
write for publication S.E.B.99 which in- | 
cludes a questionnaire for completion and | 
return to us; S.E.B.114 illustrates in- 
dustrial and marine installations. 
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NEWBURY 
ENGLAND 





The control panel of one of the variable and reversible delivery 
200 tons per hour Plenty pumps installed at the BP 
Olie-Kompagniet A/S fuel oil blending and bunkering station in 
Copenhagen. 
The Plenty range includes variable delivery pumps tor blending 
and metering with capacities up to 750 tons per hour, at 
discharge pressures up to 450 p.s.i. on a single stage unit. 


— aor Ss, 
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EPAIRS 
-~E PLACEMENTS 


One 


E-PACKING 








* FREE ESTIMATES given on all water cooling 


problems. Engineers will call without obligation 


or charge as part of the service, built up 
over forty years, as specialists in the water 


cooling field. 


Write for illustrated Brochure to Dept. E.4 


PLM COOLING TOWERS (1925) brD 


CHANCERY HOUSE ° PARKSHOT ° RICHMOND ° SURREY 
TELEPHONE: RICHMOND 6494 (5 lines) TELEGRAMS: ALOOF RICHMOND SURREY 
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en THERE IS A 
BROWNALL 
COUPLING 
TO SATISFY 
EVERY 
REQUIREMENT 




















S7, Pp 
Se C04, SURe ’ 

“ings } FLARED BRASS 
DONALD BROWN (BROWNALL) LTD. SepetNos 


BROWNALL WORKS, LOWER MOSS LANE, CHESTER RD., MANCHESTER 15. TEL : DEAnsgate 4754/5 GRAMS: *‘ DONABROW’ MANCHESTER 15 


L 
WNLESS on 
cour tins 
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One of six 
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ELECTROFEEDERS 


This unit is one of six large Weir Electro-feed Pumps 
which are being supplied to the Hydro-electric Power 
Commission of Ontario, Canada, for their new 
Richard L. Hearn Generating Station. It is com- 
plete with 3,000 h.p. motor and variable speed fluid 
coupling. Its output is 735,000 pounds (328 tons) per 
hour with a discharge pressure of 2,260 p.s.i. When 
installed, two of these pumps will be working together, 
with a third as a stand-by in each of the two Power 
Station Units 6 and 7. 

Weir experience of feed pump design and manu- 
facture is at your disposal, and consultation is 
welcomed on all questions involving power plant 
auxiliaries. 





Power Plant Auxiliaries for Land and Marine Services 


WEtik LTO. CATHCART GLASGOW S.4 
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Semtex installation at a processing plant 
of the Nestlé Co., Ltd. 


MODERN 
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A Semtex installation at the 
Ellesmere Port Refinery of the 
Shell Chemical Company Limited. 


The installation of practical, 
hard-wearing and corrosion resistant floors 
will save you time and money in putting an end 
to constant repairs and in improving your 
annual turnover by uninterrupted production. 
Semtex, specialists in all types of flooring, 
will take over your entire flooring operation, 
designing, transporting and laying materials 
which proof factory floors, storage bays 
and machine beds against corrosive agents 
and mechanical wear. Continued research 
into the special problems confronting 
industry has led Semtex to the fore in the 
manufacture of new materials and in the 
development of the most comprehensive 
flooring service in the business. 
Get in touch with your consultant now—or write 
to the address below for further details. 


INDUSTRIAL ©1410 0RING 


—Foyaek ot —> ae ms oe 


A DUNLOP COMPANY 





SEMTEX LTD., SO BLACKFRIARS ROAD, SALFORD 3, MANCHESTER. 


Tel: Deansgate 2128 


1% OpesSe™ Lat al ava a tow ~v 


cru/eolses/un. 
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IRON ee UP TO 20 TONS 


ASHER E's GREY _— AND HIGH Dt J 





Y : IRON CASTINGS 


Ashmore’s high duty ifn ins are ‘ 
produced in many grades to meet 
specific requirements, whether for heat, 
wear or corrosion resisting applications 
and conform to B.S.S. 1452, grades 10-26. 
Capacity is available for producing 
castings up to 20 tons weight or 13 feet 
diameter, by modern ees. and 
|. PFOCES§OS. So es 















Moulds and cores are p pce ote uce ; iy nid 
and machine moulding and loam mould- 
ing in green sand, oil sand, sand slinger 


production tnd 60s Processes. 





Main winding rope drum for 
blast furnace equipment 
10 tons in weight. 





A 134 ton evaporator casing 
cast in high duty iron. 


ASHMORE, BENSON, PEASE & COMPANY LIMITED 


STOCKTON-ON-TEES AND LONDON 


MEMBER OF THE 


373 , POWER-GAS GROUP 
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The quality for price combination of 
NEAL mobile cranes is the best in 
the world. Discerning management 
consistently specify NEAL because 
they know their characteristics 
guarantee peak performance always 
and make them far cheaper in the 
long run. 

These cranes with robust direct 
diesel-mechanical drive, hydraulic 
controls, excellent driver visibility 
and full circle slew are a sound 
investment in efficient handling which 
quickly pays off in bigger profits. 
Why not secure the future now 
with NEAL? 

LET US SHOW YOU 

WHAT THESE CRANES 

CAN MEAN TO YOU 





f 
: 


R.H. NEAL & COMPANY LIMITED | 


HEAD SALES OFFICE: 143 SLOANE STREET, LONDO? W.1 
SALES & SERVICE: LONDON, BRISTOL, 8IRM 





603 
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| Ore is tipped | \ - 
©. our of the truck here... 


falls into this hopper . . . 


mounted on 6 
Metalastik mountings. 


Softening the _ aa 
shock loads } 


At the Stanton Ironworks, ore is discharged from railway wagons by 

means of a tippler and crashes into a hopper. Normally 25-35 tons 

may be discharged in 30 seconds, sometimes in a steady stream but 

occasionally lumps of iron ore, exceeding 34 tons fall 10-ft., result- 

ing in impact loads which are considerable and could be damaging. 

Furthermore the vibration and shock impulses—unless checked— 

would be transmitted to adjacent buildings and plant. Accordingly 

the suppliers of the plant, Mitchell Engineering Ltd. called in 

Metalastik to reduce the harmful effects by providing mountings | 

which normally support || tons each, deflecting 0.1”. Under the a — 


extreme conditions already mentioned the deflection is 0.3”, On this transfer car for 


making a very considerable reduction in the shock effect. A : : h A . : 
wel 1 the arge. 
similar problem arose at Samuel Fox’s works in Sheffield where a is g hing the c : ne ‘* : 


magnet crane discharges large masses of scrap metal into a 60-ton 

scale transfer car from a considerable height. The loadcells employed had to be 
safeguarded from excessive shock loads in order to maintain their high accuracy 
indefinitely. Davy and United Instruments Limited, who engineered the loadcell 
weighing equipment into the installation, met the problem by incorporating 
Metalastik mountings as illustrated in the accompanying pictures. Whether for 
a small instrument, a diesel engine or a great piece of industrial plant, Metalastik 
mountings can always improve the conditions. 





the ‘loadcell’ is 
protected by be 
Metalastik mountings. 


METALASTIK LTD., LEICESTER 
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Important design properties of 


Du Pont NEOPRENE, HYPALON 2nCc VITON 


NEOPRENE—a multi-purpose elastomer in manufacture since 1932 


This elastomer has excellent resistance to oil, grease and most chemicals. 
It resists abrasion, cutting, chipping and flex cracking. In addition, it 
withstands Sunlight, weathering and ozone. 

Du Pont neoprene is ideal in cable jacketing, adhesives, colliery, conveyor 
and transmission belts, and in hose for oil and chemicals. 


HY PALON-— an elastomer with outstanding ozone and chemical resistance 


Hypalon* is completely ozone-proof and is one of the few elastomers that 
can be compounded in an unlimited range of stable colours. It shows 
outstanding resistance to strong oxidising chemicals, such as concentrated 
sulphuric and chromic acids; and it withstands heat (at temperatures up 
to over 300°F.), abrasion, sunlight and weathering. 

Du Pont Hypalon is ideal in coloured jacketing for wire and cable, coated 
fabrics, in protective and decorative coatings, for tank linings to hold 
oxidizing chemicals, hot materials belting, and white sidewalls for tyres. 


VITON-—a fluoroelastomer unsurpassed in fluid and heat resistance 





Sunlight and Weather Resistance 
Abrasion Resistance 
Oil Resistance 


This elastomer is unequalled for service in oils, solvents and chemicals at 
over 400°F., and resists most of the new fuels and lubricants used in jet 
aircraft. With its strong resistance to compression set, even at high 
temperatures, Viton* is ideal for gaskets subjected to heat. 

Vulcanizates of Viton in any hardness of from 60 to 95 durometer, demon- 
strate a tensile strength, at room temperature, of up to 3000 psi., and 
ultimate elongation of up to 400%. Combining these properties with a high 
resistance to oxygen and weathering, Viton is an ideal material for precision 
seals, valve seats, diaphragms and coated fabrics. 

In certain services, Viton has given satisfactory performance as low as —65°F, 


TH] 














*Hypalon and Viton are both registered trade marks of Du Pont elastomers. 


NEOPRENE —-HYPALON- VITON 


NEOPRENE HYPALON VITON 
40 to 95 Shore A 40 to 95 Shore A 60 to 95 Shore A 
over 3000 psi | over 3000 psi over 2000 psi 
60°F. to +250°F, 80°F. to +-350°F, —40°F. to 600°F, 
~ Excellent . Good Good to Excellent 
Excellent Excellent Good to Excellent 
Good Good to Excellent Excellent 
Fair to Good > Fair Very Good 
Excellent Outstanding Outstanding 
Good Good Good 
Very Good Outstanding Very Good 
Excellent Excellent Good 
Good Good to. Excellent Excellent 
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ARCHDALE 


MEDIUM DUTY 
HIGH SPEED RADIALS 


@ 17 SPINDLEJSPEEDS 15 TO 
1,500 R.P.M. 


@ 6 OR 12 FEEDS 


@ NORMAL DRILLING CAPACITY 
3ins. DIA. IN MILD STEEL 


@ SIZES RANGE FROM 4ft. TO 
8ft. SPINDLE RADIUS 


* MACHINERY ” Photograph by courtesy of 
THE GENERAL ELECTRIC 
CO. LTD., WEMBLEY 


INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 
LONDON 1960 
OLYMPIA 
JUNE 25-JULY8 


STAND No. 50 


Registered Office: LEDSAM ST., BIRMINGHAM 16 Tel. Edgbaston 2276 - Works: BLACKPOLE WORKS, WORCESTER Tel. Worcester 2708! (6 lines) 
A MEMBER OF THE STAVELEY COAL & IRON CO. LTD. GROUP 
: ALFRED HERBERT LTD., COVENTRY Tel. Coventry 8922! 


Sh Shae 
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Series TF fabric type 
dust collectors 

form a compact and 
adaptable range 

for the filtering of 
fine dry dusts. 


when the problem's 


Fl 










For over 60 years, Industry has turned to ‘Tornado’ to settle dust and fume 
extraction problems. Keith Blackman were the first in the country to use 
air extraction as the basis for dust and fume exhaust systems. With this record 
and this experience they are the natural choice for your problem. You too, 
should ‘turn to Tornado’ for advice on complete plants or individual equip- 
ment. There is a qualified representative in every industrial area. 


Keith Blackman Ltd 


Dust and Fume Control Division 


MILL MEAD ROAD, LONDON N.17 TOTTENHAM 4522 





turn to Tornado’ - 


TA3691/1067 
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CLOTH FILTRATION 







Tornado- 
Fischer 
patented, 
self-cleaning 
filters 








Type 270/540 
pocket filters 








Series TF 
dust 
collectors 












Series T self- 
contained 
dust collectors 


Solivore 
patented wet 
scrubbers 


rH} 





Bl 















Hydro 
precipitator 
wet washers 





CENTRIFUGAL FILTRATION 


Cyclogal high 
efficiency, low 
resistance 
cyclones 





Cyclogalax 
‘straight 
through’ 
cyclones 





Standard 
cyclones 





PD-KB 
tubular 
collectors 






ili mM 
} luni PD-KB 
——7 “ 
=, electrostatic 
precipitators 


Paddle type 
industrial fans 
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SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 
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LOWER BRIDGE WORKS 
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ACCRINGTON 


Telephone: No. 2779 
Telegrams: ‘“‘Conveyor,”” Accrington 
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Our welded tubular vessels, heat exchangers 
and other pipework, many of which operate at high 
pressure, demand the maximum standards of safety. 
We accordingly make use of specialized equipment 
for non-destructive testing which includes the most 
up-to-date X-ray installations—specially designed 
for the radiography of reactor stand pipes as seen in 
the illustration. 

A rapid examination of the butt-welds of these tubes is 
made possible by the use of the 150 kV Muellerextended 
anode X-ray set marketed by Research and Control 
Instruments Limited, who also designed the necessary 
protection. Since this unit radiates through 360° it has 
to be shielded by the use of a concrete cell with lead 
lined interlocking doors through which the tubes are 











wheeled. On this particular application this X-ray 
technique gives an average production sensitivity of 
about 0-06%. 


Our radiographic department was specially designed to 
give a fast turn-round of welds and it is an important 
link in the works production system. Adjacent to the 
150 kV cell is a Mueller 300 kV conventional anode unit 
which is used for any welds which cannot be reached 
by the extended anode. 


The common range of radio isotopes is available for use 
in a special compound. An ultrasonic testing section is 
also maintained to ensure that the full range of non- 
destructive testing aids is ready for immediate use 
for any particular problem. 





THE UNIT curren CNG Pe PIPE COMPANY LTD 





UNIT WORKS, SWANSEA : Telephone: SWANSEA 54091 (6 lines) - Telegrams: ‘SUPERUNITS’, SWANSEA : Telex: 4835 
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IRONSIDES 
LUBRICANTS 


SHIELD 
PRODUCTS 





THE IRONSIDES LUBRICANTS LTD 
DAW BANK - STOCKPORT + CHESHIRE 
Enter No. 153 on reply card 








WELDED STEEL PLATEWORK 


In 4” to 4’ thick Mild Steel 


PRESSURE VESSELS 










CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 
Enter No. 154 on reply card 
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TITANIUM 


Most people concerned with metals know what it is 
but not everyone is aware of what it can do. 

If you feel that you should know more about this 
light, strong and corrosion-resistant metal, 

then write for brochure on properties and forms to: 


TITANIUM METAL & ALLOYS LTD 


2 METAL EXCHANGE BUILDINGS, LONDON E.C.3. TEL: MANSION HOUSE 4521 
WORKS: SHEFFIELD “ROLLERS OF MODERN METALS” 
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Rigging & 

Straining Screws 
Hooks 

Eyebolts 













Harris -Walton 





7 
Pen, 
- 
- 


TWO WOODS LANE - QUARRY BANK - BRIERLEY HILL ~- STAFFS 


Telephone: BRIERLEY HILL 77541-2-3 Telegrams: ‘“‘LIFTWELL, BRIERLEY HILL’’ 

















Chain Slings 
Load Binders 
Wire Grips 
& Sockets 
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@ Full Flow, no restriction. 


@ Available for a big variety of liquids 
or gases at high or low pressure. 


@ Negligible maintenance. 
@No metallic contacts. 
§ @ No lubrication required. 


® Made in stainless steel and 
other materials for a wide 
range of applications. 


oe 
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HYDRAULICS & PNEUMATICS LTD 
WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON 


a 
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FORGED STEEL 
PIPE FITTINGS 


Screwed A.P.|., B.S.T.P.T. or socket 
weld. Materials: Carbon steel, chrome- 
molybdenum or stainless steel. 


a 


A 


C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 


NUN 


“0 


Vl 


PALL 
FORGED STEEL UNIONS 


Integral seats or inserted stain- 
less steel, chrome-molybdenum 
or bronze. 


RAILWAY WORKS, KEIGHLEY 


"Phone: 3749 ‘Grams: ‘Malleable Keighley* 
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/ the speed of your machine? 


Peak production means optimum speeds. Check 
this speed with a— 

SMITHS Hand Tachometer It will measure 
Rotational, Linear or Surface Speeds in r.p.m. or 
f.p.m. (metric readings if necessary) to within 

x $% even in awkward places. 


FOR IMMEDIATE DELIVERY IN FIVE MODELS 
A.T.H. 4 (0—50,000 r.p.m.), A.T.H. 6 
(o—10,000), A.T.H. 7 (o—20,000), A.T.H. 10 


(o—5,000), A.T.H. 24 (o—4,000), for both 
directions of rotation. 


PRICE (Complete with case and accessories) 


£14.14.0 
Write now to 


Chronos Works, North Circular Road, London, N.W.z2. 


Postage and packing 4/6 extra 


AP/403 





Telephone: GLAdstone 1136 
Enter No. 173 on reply card 
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STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, Bungalows, Etc. Etc., 


SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 





Bridgework and Riveted Work 
of all descriptions 


BROWNLIE % MURRAY LID. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON: 32 QUEEN VICTORIA ST., E.C.4 
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LONG LIFE L.F.5 FLOAT TYPE STEAM TRAP 


The Long Life Trap has been designed to meet the requirements of many of our 
customers who desire a trap of the calibre of the 1912 Float Type (many of which 
have worked for 40-50 years and still working) for present day needs. 

MADE IN THE FOLLOWING SIZES: 4’ or 3”, 1” or 1}”, 14” or 2” and suitable for 
all PRESSURES UP TO 180 Ibs. per sq. in. 

CANNOT BECOME AIRLOCKED—WILL LIFT ITS DISCHARGE—CAN BE 
EXAMINED WHILE WORKING. THE MOST ECONOMICAL, EFFICIENT 
AND SAFEST TRAP ON THE MARKET. THE TRAP WITH THE 
FRICTIONLESS LOOSE DISC VALVE. 


LANCASTER: TONGE LTV 


PENDLETON-MANCHESTER: ENGLAND 


Telephone: Pendleton 1484/5 /6 
Telegrams :Pistons,Manchester” 





L 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 






















HEAT & WEAR RESISTING UPTO 10 TONS 
abso i SPHEROIDAL GRAPHITE [RON & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 
































Send 
today 
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for 
Comprehensive 
Catalogue 





Blackwell Bearings Ltd. TEWKESBURY, GLOS., ENGLAND Telephone: TEWKESBURY 2018-9 Tolograms: WINWELL 
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MANAGING DIRECTOR DAVID C.¥. HIGGS. AMLEE. LTD. 





BIRMINGHAM 6 ENGLAND 





VARIABLE SPEED THREE PHASE MOTORS 
WITH 
INFINITELY FINE SPEED VARIATION 
FOR AN 


INFINITE VARIETY OF DRIVES 


GUARANTEED FOR EVER 


AGENTS AND BRANCHES COVER THE WORLD 
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a° draughtsmen 


don’t draw it... 


just quote the number from these GLACIER handbooks 


With these Glacier handbooks by you the drawing of most Plain Bearings is quite 
unnecessary. All you need do is quote the part number. These handbooks will 
save you and your company time and trouble—and that means money. 






Designer’s Handbook No.1 


HANDBOOK NO. 1 ON STANDARD BEARINGS 
gives complete technical data on fits, finishes, toler- 
ances, housing diameters and clearances; advice on 
assembly, operating conditions etc; also tables of 
standard sizes of machined bronze bushes, wrapped 
bushes, dry bearings and bearing materials. All these 
bearings are available from stock on quotation of a 
single part number. 














Designer's Handbook Mo. 2 


DRY BEARINGS 
& MATERIALS 


CANE 


DU, dry bearings 
BQ. dry bearing material 


OG & OL. dry bearing surface 
treatments 

















HANDBOOK NO. 2 ON DRY 
BEARINGS AND MATERIALS 
gives all data on _ properties 
dimensions and tolerances for 
DU and DQ Dry Bearings and Ff 
Materials — as well as DG and DL | 
process treatments. 





FR EE 0 FFER These handbooks —the first two of a series—are part of the service | 


We will send any company, The Glacier Metal Company offers to designers and draughtsmen 


on receipt of an official 

request, copies of the Glacier 
DESIGNER’S HANDBOOK NO.1 & 2 
for each of its draughtsmen. 


Also to any individual 
draughtsman who applies on 
his company’s letter heading. 


oLPAN@SITER 


WRITE TO DEPT. 6, THE GLACIER METAL COMPANY LTD., ALPERTON, WEMBLEY, MIDD«X: 
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The Newman range of drip-proof motors extends (at present) to 


600 h.p. and all can be supplied to British or American standards. 


Variations of mounting or class of insulation are available to meet 
most applications. British Standard or new NEMA motors, up to 40 h.p., 
can be fitted with a compact electro-magnetic disc-type brake if 
required. Drip-proof motors can also be supplied with ‘ C’ face-flange 


mounting and special shaft extension for close-coupled pump duty. 


All Newman niotors are built and tested to a very high standard of quality. 


1. DRIP-PROOF SQUIRREL 
CAGE MOTORS 
British Standards 75-600 h.p. 
(List No. 103). 
American Standards 75-600 h.p. 
(List No. 104). 


2. DRIP-PROOF SLIP RING 
MOTORS 


British Standards 5-500 h.p. 
(List No, 201). 
American Standards 5-500 h.p. 
(List No. 202). 


3. DRIP-PROOF THREE-PHASE 
MOTORS 


British Standards. 
1/2-175 h.p. (List No. 101). 
New NEMA Dimensions. 
1/2-150 h.p. (List No. 102). 


DRIP-PROOF SINGLE- 
PHASE MOTORS 
British or American Standards. 
New NEMA Dimensions. 
1/2-5 h.p. (List No. 105). 


$. VERTICAL HOLLOW & 
SOLID SHAFT DRIP-PROOF 
PUMP MOTORS 
British or American Standards. 
NEMA Dimensions. 
10-300 h.p. (List Nos. 602 & 604). 








ip-proof motors at work— 


Two centrifuges at a Yorkshire colliery used for the 
dewatering of coal. The plant was supplied by 
Rheolaveur General Construction Limited and the 
60 h.p. Newman drip-proof motors are coupled to the 
plant through Vulcan-Sinclair fluid coupling units. 


A screwing machine manufactured by Maiden & Co., 
Limited and powered by a Newman, British Standard 
drip-proof motor. 


At a hardwood saw- 
mill in Louisiana, 
USS.A., this 100 h.p. 
Newman drip-proof 
slip-ring motor 
powers a saw. 








AN INDUSTRIES LIMITED - YATE - BRISTOL - ENGLAND 


Shipping Sodbury 3311. Telex: 44121 Telegrams & Cables: Dynamo Yate. 
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| NEWMAN 
RANGE 


Some of the other types g 
Newman motors availa 







1. 66-FRAME MOTORS 
British or American Standards 

NEMA Dimensions, — 
1/2-3 hp. (List No 504) 





2. STEEL FRAME 
FRACTIONAL H.P. MOTORS 
British or American Standards, 
NEMA Dimensions. 
1/8-1 h.p. (List No. 502), 





3. FLAMEPROOF MOTORS 
STEEL FRAME 





(Buxton Certified) 

British Standards 5-200 h.p. 
(List No, 702). 

(Also available to NEMA 
Dimensions), 








4. TOTALLY ENCLOSED | 
THREE-PHASE MOTORS 
British Standard Dimensions. 
1/2-60 h.p. (List No, 301). 

New NEMA Dimensions. 
1/2-60 h.p. (List No. 302). 





5. TOTALLY ENCLOSED 
MOTORS 
With Double Air Circuit 
Cooling. 
British or American Standards 
NEMA Dimensions 25-250 bh? 
(List No, 305). 





6. VERTICAL HOLLOW 
& SOLID SHAFT TOTALLY 
ENCLOSED PUMP MOTO 
British or American 5'¢® 
NEMA Dimensions. 
14-20 h.p. 
(List Nos, 601 & 603). 
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overhead travelling ‘cranes 


For overhead travelling cranes up to 90 ft. span and 
10-ton capacity, cabin-controlied or floor-controlled, 
Acrow-Demag design and quality of workmanship 


cannot be surpassed. 


Remember, also, that all Acrow-Demag motors are 
of the tapered-rotor, self-braking type, reducing brake 
maintenance to a minimum, and you will agree that in 


Acrow-Demag Overhead Travelling Cranes you have 


the best you can buy - and at the right price ! 


To test our claim about price, let us submit a comprehensive scheme and quotation 





ACROW (ENGINEERS) LTD., DEMAG DIVISION, South Wharf, London, W.2 
Telephone: AMBassador 3456 (20 lines) 
s: BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NEWCASTLE, SAFFRON WALDEN, SOUTHAMPTON & BELFAST 
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the Joy WNI12 stationary compressor 


Exacts less space—extracts more power. Match it against any other two stage industrial 
air compressor. You won’t find one combining Vee-twin construction, flange-mounted motor 


and small floor space requirements in such striking degree. 


Small-standing, country-quiet, sentry-still JOY industrial compressors are fully described in 


publication AD/6. Please write for a copy. 


7 Harley Street, London W.1 


pivision 
. Enter No, 241 on reply card 
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Diesel Mechanical 

Wheel arrangement 0-6-0 

Dorman 6QA diesel engine 232 H.P. at 1700 r.p.m. 
Weight 29 tons 

Starting Tractive Effort 19,500 lbs. 


a 
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Right on the rails with 


AGNALL 


Bagnall are always on the rails right from the design 


sae 








stage — when it comes to locomotives: mostly diesel. 
They plan them, design them, build them, and power 
them with any first class diesel engine — Dorman, for 
example. And they’re the best, here and throughout 
the world. 


W. G. BAGNALL Ltd., Stafford, England. 


Telephone: Stafford 321/2 Grams & Cables: Bagnall Stafford, England. 
London Office: | Hay Hill, W.1. 


Diesel Hydraulic 

Wheel arrangement 0-6-0 

Dorman 6QAT diesel engine 342 H.P. at 1800 r.p.m. 
Weight 48 tons 

Starting Tractive Effort 32,300 Ibs. 
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FLEXISEAT 


PAT. MP FESEBCO 
valves 








Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.I. 

Weight approx. 4 that of 
usual type of valve. 


all descriptions in alloy Standard ‘“‘ FLEXISEAT ” 


Valves are supplied for 
and Carbon Steels test pressures up to 300 P.S.I. 3in., 4in. and 6in. sizes available from stock. 
(all heat treatment facilities) 





** Specials *? up to 60in. bore can be made to 
customers’ requirements in terms.of pressure, 
temperature and material specification, etc. 


T.S 





ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS: ‘FRAMES’ S'LAND 





3 











Illustrated literature on request from the manufacturers. 


DAVID F. WISEMAN & SONS LTD. 


66 CASTLEFORD ROAD, BIRMINGHAM 11, 
a Telephone : VICtoria 4553. 
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Patented 


Unions fitted with carbon bearings are 
available for temperatures over 400° F 


For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer. 
Standard Sizes 3” — 3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. 

(TYPICAL EXAMPLE SHEWN ABOVE) 
As used by leading Engineering Companies and Government Departments 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Telephone : LEAMINGTON SPA 8111/2 
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STEEL SHEETS 


Light and Heavy industry are 
ake served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 


* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 


Metal Spraying by the most up- 
* to-date methods done in our 
works or ‘in situ.’ 














Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 


SSSinith and McLean Lid. 


GLASGOW, C.2. 
Tel.: CENtral 0442, Grams: “CIVILITY Glasgow.” 
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This diagram shows (J) the load-carrying 
members (2), the rubber cushion and (3) the 
2 ply cover of specially woven wear resisting 
material of a BTR High Test V-Belt. This 
Grommet construction is available in Sections 
B, C, D and E. 
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A Grommet-constructed BTR 
High Test V-Belt pulls a heavier 
load with a higher safety factor 
and greater gripping power. It 
gives you more horsepower, more 
output for electricity consumed 
and a far longer belt life. The 
spirally wound construction of 
the Grommet ensures that each 
individual cord winding carries an 
equal share of the load. And there’s 
a BTR High Test V-Belt specially 
designed for every application. 


BTR Industries Lid 


BRITISH THERMOPLASTICS & RUBBER MANUFACTURERS 


BIR 


ENGINEERS IN RUBBER 


HERGA HOUSE, 
VINCENT SQUARE, 
LONDON, S.W.! 





2/3123 
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FETTLING 


has long been one of the most difficult 
problems to deal with as a hazard to 
health, but now 


ne“DUSTROL” 


(REG’D) 


bench has proved itself to be an 
effective solution of that problem. 





This is just one aspect of our work in industrial design, manufacture and installation of complete 
plants for the removal and collection of industrial dusts and fumes. We can supply ANY TYPE 
OF COLLECTOR, WET OR DRY, best suited to your particular needs. 


“DUSTROL” Fettling Benches [NEWTON COLLINS LTD. 


are designed and made solely 
“Serer BARFORD STREET WORKS: BIRMINGHAM 5 
SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 
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for a complete 


track service 


SURVEY DESIGN 














SUPPLY INSTALLATION 


Eagre starts again at South Kirkby Colliery. The 


i a neetr al’ 0” faidieue aantenat Ger The Eagre’s skilful planning and practical experience 
National Coal Board. on railway preparation, from earthworks to 
(Photograph by courtesy of the National Coal Board) the finished job, ensures that your scheme can 
is be well and economically laid. Railway material 
is supplied from Eagre’s own resources. Eagre 
also works for British Railways, the Gas Board, 
the United Steel Companies, Central Electricity 
Authority etc. Whatever the magnitude of your 
siding requirements, consult — 














EAGRE CONSTRUCTION GO. LTD. 
East Common Lane, SCUNTHORPE, Lincs. 


Telephone 4513 (5 lines) E 
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Sand Casting 
Specialists in 
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Head Office and Foundry 


PIERCY STREET. ANCOATS, 
MANCHESTER, 4. 


Tel: No. COLiyhurst 1503/4 
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JOSEPH ADAMSON 
ELECTRIC OVERHEAD TRAVELLING CRANES 


The Adamson 50/10 ton crane is the third of a series 
of new design supplied to Richard Thomas & Baldwins 
Limited, Ebbw Vale Section. Features of the crane 
include monolithic construction of the crab and the 
elimination of castings by mild steel fabrication of the 
hoist barrel and bottom block. The cab is of particular 
interest as it incorporates the most modern type of 
seat unit ensuring maximum vision and ease of 
control. Joseph Adamson electric overhead travelling 
cranes can be supplied to all specifications including 
cranes suited to the most exacting 24 hours-a-day 
process work. 


JOSEPH ADAMSON & CO. 
: 


~-O9.BOX 4 “ns Y¥Y PE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., Londen, E.C.3 
Horsehay Co. Led., Wellington, Salop. 


ADAMS ON GROUP 


JA, 28 
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* aview of the cab showing 
the seat control unit. 
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FLAMEPROOF SOLENOID 


INDUSTRIAL COUNTING 















INSTRUMENTS and OPERATED VALVES 
MEASURING BUXTON CERTIFIED 
MACHINES Pressure Ranges 0-5" W.G. 
Let us solve 0-5 P.S.I. 
conning O-15 do 
Patented and 0-150 do 
wie Bores 3” to 4” 0-1500 do 


Voltages D.C. 24v. to 550v. 
A.C. 100v. to 600v. 


WITH INTEGRAL RECTIFIERS 


MAXSEAL VALVES LTD 
WGOD ROAD, KINGSWOOD, BRISTOL 
Phone: Bristol 67-3869 


Write or phone 


"& F. CARTER & CO., LTD. 


B.& 
ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (All lines) 

rams: *‘ BRAIDERS BOLTON ** 


a visit from a 
to ‘* INSTRUMENT DIVISION °° 





repr 
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Clever stuff ? 
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BoTH at Vickers. 

All types of extrusions 

in brass. Fine limits, 

good quality, quick delivery. 


Write or phone 
for information to: 


Non-Ferrous Metals Department 
(Division 5 ‘), 

Vickers-Armstrongs (Engineers) Limited, 
Elswick Works, 

Newcastle upon Tyne. 

Telephone: 33101 


a by VIGKEERS 


Vickers-Armstrongs (Engineers) Limited 











TGA ENSEC 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde-Booth range covers 
the field of heavy materials handling for the Steel Industry. 


Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 


Joseph Booth & Bros., 


Union Crane Works, RODLEY, Leeds. 


Tel. : Pudsey 3168 (6 lines). Grams: 
Telex 55159. 
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CLYDERTN 


CLYDE CRANE & BOOTH LTD. 


- Incorporating : 





Clyde Crane & Engineering Co., 


MOSSEND, Lanarkshire. 


Tel. : ayer 412 (6 lines). Grams.: 
Telex 7 


Rodley, Telex. 


“ Clyde,” Motherwell, Telex. 
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How many 
H.P. are 
required ? 























Industry needs engines of every size - 
for generating electricity, for compressors 
and pumps, for cranes, excavators, fork 
lift trucks or industrial locomotives. 

No matter whether only 20 PS or several 
thousand PS are required Daimler-Benz 
can satisfy the demand with their range of 
Diesels designed to supply the right engine 
for every use in industry and commerce. 
34 different types of Diesel engines are 
available ranging from 20 to 3000 PS. Allare 
high speed Diesels with the advantage of 
compactness and low weight, valuable attri- 
butes particularly for mobile power units. 
Economy is another feature of Mercedes- 
Benz Diesel engines. Fuel consumption is 
modest and servicing easy and what is 
more, owing to their robust construction 
they give years of service with constant 
high performance. 


eee i —— 


4 4 
= 





MERCEDES-BENZ DIES E L 
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STANDARD SHAFT-MOUNTED GEAR UNIT 


The illustration on the right shows Crofts 
Shaft Mounted Gear Unit on portable overdrive. 


ALL GEARS ARE SINGLE HELICAL 
AND PRECISION CUT FROM 
NICKEL-CHROME ALLOY STEEL 


27 UNITS PROVIDE SPEEDS FROM 5 TO 425 R.P.M. 
AT POWERS FROM FRACTIONAL UP TO 120 H.P. 
RATIOS OF 5:1, 15: 1 AND 20:1 


WRITE FOR PUBLICATION 1|57/A/ 
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FOR CONFINED SPACES 
& AWKWARD PLAGES— 
SAVE ON SPACE & OUTLAY 
WITH GROFTS SHAFT MOUNTE 
BEAR UNITS! 














@ direct mounting on the driven shaft 
@ no baseplates or supporting structures 


@ no alignment problems, no flexible couplings or slide 
rails 


@ simply secured by adjustable or non-adjustable torque 
reaction bar 


@ efficient in any position 


GROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


THORNBURY, BRADFORD 3, YORKSHIRE + Telephone 65251 (20 lines) 
Telegrams ‘‘Crofters Bradford Telex’’ Telex 51186 * World-wide representation 
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LINDEMANN - LAKE ERIE 


DUSSELDORF GERMANY BUFFALO, N.Y. USA 


- 


ett 
| 


The above illustration shows a double-action hydraulic 1,000-ton Lake Erie Deep Drawing Press 


The combination of the production programme of LINDEMANN Press Builders, DUSSELDORF, and of LAKE ERIE 
MACHINERY CORPORATION, BUFFALO !7, N.Y., USA, supplementing each other and the exchange of technical 
experience will increase the capacity of both companies to the profit of their world-wide clientele. 

For many decades LAKE ERIE MACHINERY CORPORATION — a subsidiary of BELL AIRCRAFT CORP..— have been the 
approved builders of heavy Hydraulic Presses for hot and cold metal forming, whereas LINDEMANN have particularly been 
active in the manufacture of Presses and Shears for the scrap and steel industry and of special type presses for motor car 
factories and non-ferrous metal works and special type presses for shipbuilding. 

The experience, patents, and references of both companies are now available for the design and manufacture of up-to-date 
economically operating hydraulic press installations. Thus, the customers will have the advantage of especially favourable 
delivery terms and first class service. 


LINDEMANN KOMMANDITGESELLSCHAFT DUSSELDORF GERMANY 


Representatives :— 


BUCK & HICKMAN LTD., Otterspool Way, Watford By-Pass, Watford, Herts, Great Britain. 


Enter No. 331 on reply card 
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Substantial quantities of Appleby-Frodingham plates and sections were used in THE UNITED 


the construction of the oil carrier “Anteriority”’ (2250 tons gross), built by Goole \ | FFI 
Shipbuilding & Repairing Co. Ltd. for F. T. Everard & Sons Ltd. London. 


COMPANIES LIP 


APPLEBY FRODINGHAM STEEL COMPANY 


A Branch of The United Steel Companies Limited SCUNTHORPE LINCOLNSHIRE 


AF. 162 
Enter No. 341 on reply card 
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24-hour pressure and volume charts at the City of Edmonton Pumping Plant, showing 
rapid response of automatically controlled fluid coupling. 


VULCAN-SINCLAIR 


[FI uidrive/ 


gives :— 














@ RAPID RESPONSE TO AUTOMATIC CONTROL 
@ SAVING IN POWER* 
@ TROUBLE-FREE OPERATION 


One of the 1200 h.p. centrifugal 
pumps with Vulcan-Sinclair fluid 
coupling and automatic control 
at the City of Edmonton Pumping 
Plant. The saving in power 
paid for the fluid coupling in 
less than two years.* 











FLUIDRIVE ENGINEERING COMPANY LTD. 


ROR 


Fluidrive Works, Worton Road, Isleworth, Middx. 
WW ers Telephone: ISLEWORTH 1121 (6 lines) Telex: 24107 


Enter No. 351 on reply card 
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NO WASTE with an I.C.I. Degreasing Plant. 


When you use an I.C.I. Degreasing Plant for cleaning metal 








there’s no waiting—the job’s done quickly and efficiently. 
1.C.1. manufactures a wide range of plants, 


including some that are totally enclosed and fully automatic— 





and work at the press of a button! 








For literature and information write to: 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 ppa6s 


Enter No. 361 on reply card 
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al HOLLAND/SLM 
cCRAF A ROTARY COMPRESSORS 
Dea b? AND VACUUM PUMPS 
\ With GIVE SERVICE FOR TO-DAY, FOR TO-MORROW 
AND FOR YEARS AHEAD 
... then the 
name that 
SPRINGS 
to mind 
is ee The Compressor House at Britannia Iron & Steel Works, 
Bedford, equipped entirely with HOLLAND/SLM rotary 
compressors, in constant service for over twenty-five years. 
The B. A. Holland 
TD . : 
M.LYNCH 2 SON L Engineering Co. Ltd. 
MILL WHARF, CANAL ROAD, STROOD, KENT 
TEL. STROOD 7545-6 GRAMS. LYNCH, STROOD LINDO LODGE, STANLEY AVENUE, 
' CHESHAM, BUCKS. 
MERCHANTS & SUPPLIERS ¢ STOCKHOLDERS OF STRUCTURAL STEEL Telephone: Chesham 8406/8 Telegrams: Picturable, Chesham Works: Slough, Bucks. 
Enter No. 371 on reply card Enter No. 372 on reply card 














- POWER 


SO} LITRES 4C VL. DIESEL fo = indi12 dH try 








Our range of industrial engines are a practical proposition for many types of industrial 
equipment ... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range .. . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY— have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You’ll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 




















Wherever you are,whatever your problem, 
Please send me technical brochures of your 


*PpETROL/DIESEL Industrial Engines. The maxi- 
mum &.H.P. required is _............. Ye eae 
R.P.M. Also, Please send details of the follow- 
ing equipment powered by your engines. 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further details of our Address 


INDUSTRIAL | ~-eerr 
& re Gli is vos xs atuse of Qubinnts 5 ee 


eee ee ee ee. aseneasaystenl Telephone No. .........-.------------ 
t and the equipment they power, ‘ G51°22°6 
a mui try |] send the coupon to your nearest Ford Dealer * Delete where not applicable 


or direct to 











FORD MOTOR COMPANY LTD: PARTS DIVISION (G51) - AVELEY DEPOT: SOUTH OCKENDON: ROMFORD - ESSEX: ENGLAND 
Enter No. 373 on reply card 
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HORIZONTAL BORING 
AND FACING MACHINES 


EX STOCK 


THE 


DU 

















































H.80 
SPINDLE DIAMETER 34" 3.15/16” 
FACING DIAMETER 28” 354” 
SPINDLE SPEEDS ag 0 sah is 
TABLE SIZE 354” x 441” 441” x 491” 
Price (including import duty): H.80 £4,984, H.100 £7,268 
PLEASE CONTACT US FOR FULL DETAILS 





Always Selson’s for Machine Tools 
The Selson Machine Tool Co. Ltd 


SUNBEAM ROAD, LONDON, N.W.10 STANNINGLEY, Near LEEDS | 
a Telephone Elgar 4000 Telephone Pudsey 2241 
And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne 
Sheffield, Southampton, Belfast, Bath GROUP r 


Sole Agents 



























Enter No. 381 on reply card 


SPECIAL PURPOSE EQUIPMENT SUPPLIED TO U.K.A.E.A. 




















Hydraulic Tipping and Handling p 
Gear supplied to U.K.A.E.A. 
SPRINGFIELDS 


50 tons Hydraulic 


Double Acting Press Photographs reproduced 
supplied to U.K.A.E.A. by kind permission of the 
DOUNREAY United Kingdom Atomic Energy Authority 


We will be pleased to quote for any Special Purpose Machinery 


ENTWISLE & GASS LTD. 


ASSOCIATED WITH THE PLANTERS ENGINEERING CO., LTD. LONDON 


NELSON STREET, BOLTON Telephone: No. 5967/8 


Established 1852 














ieeeennemennteetiniehieiiaed 
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DUNLOP HAS THE ANSWER 


Moulding Tools 
by Specialists 
























POLYTHENE WATERING CAN 
BODY MOULD Part of set of 


three producing complete article. 


H. B. SALE LTD 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM 
Telephone : CEN 5661-3 Grams : SALE, BIRMINGHAM 


Established 1862 




















‘rubber 
of extreme 
thermal stability 























1” AUTOSTART self prim- 
ing pump with open type 
impeller for passing small 
solids in suspension, no 
internal valves or fine clear- 
ances. Capable of suction 


} Always in the lead in rubber technology, Dunlop have 
developed a range of compounds containing Silicones. 
These have all the characteristics of natural rubber, plus 
the ability to retain them at extremes of temperatur> 
and in severe operating conditions. Their dielectric 


strength, water repellent powers and weather resistance lifts of 20 feet and heads up 
are of a high order, and they exhibit many other proper- to 60 feet. Fitted exclusively 
ties of great advantage in many applications. Dunlop with mechanical shaft seals. 
Silicone Rubbers are very adaptable—they can be 
moulded, extruded and die-stamped —and are available 
in various grades. Write for full information. 


STAINLESS STEEL PUMPS 


FOR CORROSIVE LIQUIDS ACIDS 
CHEMICAL SOLUTIONS 











1” centrifugal pump fitted 
with mechanical seal and 
coupled to flame proof 
motor. Other types avail- 
able where gland packing 
is specified. Pump sizes; up 


SILICONE RUBBER PRODUCTS | [RVs to 1 screwed BSPT, an 








B y Also available: Glandless diaphragm pumps con- 
structed of cast iron, bronze or ebonite lined cast 
iron for pumping corrosive and abrasive liquids. 

GIRDLESTONE PUMPS LTD 
DUNLOP RUBBER CO. LTD., G.R.@. DIVISION, CAMBRIDGE STREET, MANCHESTER. TEL: CENTRAL 2131 23 Davies Street, London, W.1. Phone: Mayfair 1354 





cmlog/ci/: 
; Tis 139 
Enter No. 391 on reply card Enter on No, 293 reply car4 

















The repetition 
people 





**We’ve done it a thousand times 
before.’ What may seem a machin- 
ing problem to you could be routine 
to us. As repetition engineers we 
have long experience in all types of 
Capstan, Turret, Automatic or 


Milling work. 


H. FORDSMITH 
LIMITED 


Hadfield St. Works, 
Cornbrook, Manchester, 16 
Telephone: Trafford Park 1615-16 
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c - PARANA PINE 
AN REDWOOP 


s 
gintenance purpose 





Timber and Plywood Importers Est. 1863 


CE ANDERSON 


AND SON LIMITED 
ISLINGTON LONDON -N.I. 
Telephone: CANonbury 1212 


Enter No. 402 on reply card 





LOCOMOTIVES 





Designers and Builders of 
Stcam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Buttery Locos 

for underground working. 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 


@ LONDON OFFICE: 


TELEPHONE : 


& 
« 
e 
@ Victoria 6786 


14, Howick Place, Victoria Street, S.W.1 


CORBLIN 


DIAPHRAGM COMPRESSORS 
& PUMPS 

ALL PRESSURES UP TO 15,000 P.S.I. 
... for pure dangerous 
or corrosive 
gases and_ liquids 


% No glands—therefore no losses 
% Absolute purity of gas or liquid 
always maintained. 


j *% Volumetric efficiency remains con 
Write for Brochure and full details to Fe 







Sole Agents for the United Kingdom 


C. T. (LONDON) LTD. 27 Ashley Place, Westminster, 
London, S.W.1. Tel: Tate Gallery 8631 (6 lines) 





Enter No. 401 on reply card 
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Cwo Centuries of Precious Metals 


‘*Over the past 200 years we have 
developed a service in precious metals 
to Industry throughout the World. 








Our skill and experience is at your disposal, 
whether it be for silver solders and 
1760-1960 brazing alloys, electrical contacts and 
contact materials or precious metals 


in any form to meet today’s 
ever increasing requirements. 


Our technical representatives 
are always available to discuss 
your particular requirements.”’ 





SHEFFIELD SMELTING 


COMPANY LIMITED 
HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD, 4. 
ALSO AT LONDON AND BIRMINGHAM. 








Enter No. 411 on reply card 














Dimensional 
TWINS... 








ORIP-PROOF type KN-C TOTALLY-ENCLOSED FAN-COOLED 
type KN-D 


AEI BRITISH STANDARD DIMENSION MOTORS 
In stock—all standard ratings up to 40 h.p. 
also all types of control gear 
Please write for publication 3521-81 to: 


SMALL INDUSTRIAL MACHINES SALES, BLACKHEATH, STAFFS. 





Motor & Control Gear Division 
Associated Electrical Industries Limited 





COMBINING THE MOTOR & CONTROL GEAR INTERESTS OF BTH & MV  asss7 


Enter No. 421 on reply card 
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Advanced techniques 





and reliable service 





have established for 





Smethwick Drop Forgings 





a fine reputation 


SMETHWICK DROP FORGINGS LTD -SMETHWICK & KIDDERMINSTER 
Enter No. 431 on reply card 
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SAFETP- SPEED = SAF WAT. 





[ ndependent contractors figures prove 
that the SAFWAY Full-purpose unit 
frame 


can be erected in half the time of 
normal tube and clamp scaffolding 


. increases tradesmen’s productivity due to 
safe and perfect working conditions 


. diminishes wastage by loss 
of tubes and fittings 


. minimises risk of accident by virtue of 
‘* built-in’ safety features. 


OTHER ADVANTAGES . . . one frame per storey height 

. no alteration required to main scaffold . . . the walkway, 
material rack and tradesmen’s platform are independent of 
one another ensuring no interference .. . the material rack is 
always at a convenient height approximately 2’ 2” above 
the working platform .. . the Safway Bracket gives a 
working platform in approximately 2’ 2” lifts as required... 
the working face is completely clear of obstructions. 


a eT fe 





SAFWAY 
FULL PURPOSE UNIT FRAME 





Note the clear walkway ... 6ft 
headroom . . . wide working gangway .. . 
safety boards and guard rails... 

adding up to ideal working conditions 
with consequent increased productivity. 





Proprietors: Sterling Foundry Specialties Ltd., Bedford 


LONDON GLASGOW BEDFORD JARROW 

Iddesleigh House, 28 Renfield Lane, Sterling Works, Sterling Factory, 
Caxton Street, S.W.1. Glasgow, C.2. Bedford. Jarrow, Co. Durham. 
Tel. ABBey 3017/8 (2 lines). Tel. City 6201/2. Tel. Bedford 5338 (3 lines). Tel. Jarrow 89-7721/2/3. 


601 Cogent 


EDINBURGH BRISTOL 

23 Rutland Square, 175 White Ladies Road, 
Edinburgh, 1. Bristol, 8. 

Tel. Fountainbridge 3254/5. Tel. Bristol 39112. 


BIRMINGHAM 
17 Berwood Road, 
8 Sutton Coldfield, 
Tel. Erdington 6056 


Enter No. 441 on reply card 
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The photograph shows a 132 kV., 3,500 MVA., Type GA6W4 Air-Blast Circuit Breaker installed in a British substation 


This type of breaker is in extensive use on the British grid system, and has been selected to control the 
output of Scotland’s first Nuclear Power Station at Hunterston. Overseas, 132kV., 5000-MVA., Type GA6W4 
breakers will be installed in seven new sub-stations in the Greater Buenos Aires area of Argentina. 


Associated Electrical Industries Limited 
SWITCHGEAR DIVISION 


Tratford Park, Manchester * Higher Openshaw, Manchester " Willesden, London =, 


Enter No. 461 on repl 





















THE ENGINEER June 17, 1960 


wim 369 


The 


Versatile = 
Turret ae 


4 ay 


Mller ~~ 


o 
1 a 


fe. 








WOODHOUSE € MITCHELL | 


For milling, boring, and 

jig boring at any angle, 

keyway and milling, die sinking, 
mould and pattern making. 

The machine illustrated above is 
fitted with table power feed and 
slotting head as extras. 


Itlustrated left : the WM 369 
at work at the 
P & N Tool Co., Ltd., Uxbridge. 


Write for the booklet : 
‘The WM 369.’ 


WAKEFIELD ROAD 
BRIGHOUSE YORKS 


PHONE :— BRIGHOUSE 627 (3 LINES) 


GRAMS:— ‘WOODHOUSE BRIGHOUSE’ 
WM 28 


Enter No. 471 on reply card 
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Birmabright 


This 50’ x 20’ x 4’ 6” Birmabright launch pontoon. 

together with gangway, was designed and 

constructed by Whittingham & Mitchel Ltd. 

to the order of John Mowlem & Co. Ltd. on 

behalf of the Esso Petroleum Company Ltd., and 

is here shown in service at their Fawley refinery. 

Birmabright aluminium alloy is the ideal choice 

| of material for this equipment—and indeed wherever 
a minimum of maintenance is desirable— 

| since its excellent corrosion resistance makes 


| protective painting unnecessary. 


Why not write now for further information ? 





red Trade Mark 





Birmabright 








5 The Pioneer Aluminium-Magnesium Alloy 





























BIRMABRIGHT LIMITED: WOODGATE WORKS: BIRMINGHAM 32 


Be ey Marine Department : Westmorland House, 127 Regent Street, W.1. Telephone: Regent 4772 


Enter No. 481 on reply card 
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-let E.P.E. solve them 
for you quickly 


EPE specialise 
ment, bringin 












DC problems, too. 


In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at ¢ 
reasonable price. Fortungfely 


sear on the subject, so 
ne can always be sure of 
f DC motors and generators, of 
Rany enclosure, at competitive 
prices, on short delivery. EPE 
are always happy to help solve 








E-P-E 









ELECTRICAL POWER 





Square, 


ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 
*Phone: STEchford 2261 
"Grams: Torque "Phone Birmingham 
hee: 421, Grand Buildings, Trafalgar 
C2, "Phone: WHitehall 5643 and 7963 



















Enter No. 491 on reply card 











The Nitriding Process for Case-hardening 
Special Steels by Nitrogen offers 


Surface hardness up to 1100 D.P.H. 


Retention of full hardness after heating to 500°C. 
Maximum resistance to frictional wear and fatigue. 


Improved resistance to corrosion by water and steam. 





Telephone: Sheffield 26646. 


te 


Particulars from:— 


NITRALLOY LIMITED 


SHEFFIELD, 4. 
Telegrams: ‘* NITRALLOY, SHEFFIELD.” 


ATLAS WORKS 














Enter No. 492 on reply card 





THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS, 
Etc. 


The 
HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 
Enter No. 493 on reply card 















Gibson Industrial Towers bring many 
overhead maintenance jobs within the 
reach of a firm’s own staff. Roof repairs, 
lighting maintenance, window cleaning 
and replacement inside and out there are 
many everyday uses for an access tower 
with platform heights up to 33 feet. Tri- 
cycle mounted, jack-stabilised, winch 
elevated, GIBSON towers rapidly recoup 
their modest cost by bringing elevated 
work within the scope of existing per- 
sonnel. Other GIBSON access equipment 
includes: Electrically propelled, 

trian controlled towers. Trailer-mounted 
towing towers with road springs, brakes, 





lights, etc. Vehicle mounted towers on 
15 and 30 cwt. and 3- and 5-ton chassis 
with personnel-carrying bodies as re- 
quired. Please send for literature on full 
range to:— 





JOHN GIBSON & SON LTD. 


JAMESON PLACE, LEITH, 
EDINBURGH, 6. 


Tel: Leith 35418 (4 lines) 


’Grams: “‘ Aero” Edinburgh. 


Distributors : Beresford Atkinson Ltd., ‘Hough 
Hall Road, Manchester, 10. Tel: Collyhurst 
2991. 

Municipal Supplies Ltd.,2 Robert Street, Adelphi, 
London, W.C.2. Tel: Trafalgar 5401. 


Enter No. 494 on reply card 
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en Jere, 


ECTIFI 
EQUIPMENT 








REGISTERED |_| TRADE MARK 


OIL IMMERSED 
TRANSFORMER/RECTIFIER 
EQUIPMENT (O.T.R.) 





for industrial electro-magnetic applications. The range of 22 equipments 
(1.5 to 7kW) provides D.C. output currents to suit large and small installa- 
tions for:— 


ELECTROMAGNETIC GRABS 
MAGNETIC SEPARATORS 


MAGNETIC PURIFIERS 
(ferrous particles in liquids) 


WORK HOLDING (LATHE CHUCKS) 
FOUNDRY AND RECLAMATION ’ 
LIFTING & HANDLING OF FERROUS MATERIALS 





* NOTE THESE FEATURES: 


Oilimmersed and sealed against dust 
and deleterious atmospheres. 


Suitable for indoor and outdoor 
installation. 

Liberally rated selenium rectifiers for 
constant or intermittent operation. 


Rugged construction for arduous site 
conditions. 














Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 


Co......... 
GROUP 





RECTIFIER DIVISION: EDINBURGH WAY - HARLOW - ESSEX 


Enter No. 501 on reply card 
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What is Paxolin 


‘“‘Paxolin”’ is a synthetic resin bonded laminate ma / 
factured with paper, cotton fabric, glass or asbest 
base and bonded with phenolic, silicone, epoxide, me 
mine or other resins according to the application. 


IT CAN BE :— IT 1S :— 


(1) Tough and durable. 
(2) Lighter than aluminium. 





(3) Available in grades resistant 
heat, cold, moisture, oil, sea wa 
chemical corrosion, and tropiy 
conditions. 


(4) An ideal material for many me¢ 


ROUTED anical and electrical applications. 


We make “Paxolin” in the form of shee 
tubes, cylinders, rods and mouldin 
which we can machine and fabricate 
individual requirements. 





MILLED 


Please write for copies of our book 
“Paxolin Boards” and “Paxolin Tub 
and Cylinders”. 


“Paxolin’ serve 
. Many purposes 
eee -S0 Well | 


DRILLED 


TURNED 





the electrical 
insulation people 


THE MICANITE & INSULATORS CO., LTD., BLACKHORSE LANE, WALTHAMSTOW Ef 
Telephone: Larkswood 5500 Telegrams: ‘‘ Mytilite ’, Easphone, London 


Enter No. 502 on reply ca 


“PAXOLIN" is a registered 
trade mark 





DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 


PATENT CUTTER HOPPER DREDGERS “ 
PATENT DIPPER DREDGERS, BUCKET cae : 
DREDGERS, GOLD & TIN RECOVERY 


DREDGERS, FLOATING CRANES. aes 


Twin Screw Bow Well Bucket Dredger ‘‘Abertawe’’ constructed for the Great Western Railway Congue, 
Dimensions: 160ft. x 40ft. x I4ft. Speed: 84 knots. Buckets: 27 cub. ft. Specified Dredging Output: 900 tons per 


FLEMING & FERGUSON LTD. 


Hopper Barges, Screw Steamers, Side and Stern 
Paddle Wheel Steamers, Tugs, etc. 


New Buckets, Links, Pins, Gearing, etc, supplied 


for existing Dredgers. Phone: Paisley 4121 


London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 62, New Broad St., E.C.2 








‘ dees ~ el 
ee et : ~ ~ ee 


Fie on ay es 


our. 





























SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 


Tel. Add. ‘* Phoenix Paisley.” 
Phone: London Wall 4846 





Enter No. 503 on reply card 
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worm drive hydraulic ada 















tw specifically designed for mining applications 
ne | 
This pump is specifically designed as a mining \ 
hydraulic pump and incorporates many features based 
on our long experience of mining duties. In 
ant particular we would mention— 
wa 
pi @ COMPACT DESIGN OF MINIMUM DIMENSIONS , 
@ ALL STEEL CONSTRUCTION 9 Set ct : 
. @ LOW PLUNGER SPEEDS NA 
i @ MINIMUM WEIGHT FOR EASE OF HANDLING = 
"1 @ EASE OF OPERATION ye,-————-— = 4 i 
ate ®@ MINIMUM MAINTENANCE | on ee ~ 
; | @ EASE OF DISMANTLING  __“adress | —— 
, " 
ub 
The unit is suitable 
for operation with water, 


water/soluble oil mixture 
4 and hydraulic oil. 
Write for literature. 





| 
i JOSEPH EVANS & SONS (WOLVERHAMPTON) LTD. ; Branch gonna: 
* Nine Elms Iron Works, Reading, Berks. Tel.: Reading 67182/4 ea. bate 


London Offices: Pulsometer House, 20/26 Lamb’s Conduit Street, London W.C.1. Tel: HOLborn 1402 | 
Enter No. 511 on reply card 













CULL heavy duty slogging spanners in alloy 
steels are in daily use in Power Stations, 
Shipbuilding Yards and all heavy industries 


2 where they are called upon to withstand 
the roughest usage. 

‘ For spanners of every type to your speci- 

al fication — ask CULL 


EY 





Q 





SLOGGING SPANNERS 


TO YOUR REQUIREMENTS 











CU LX 


w. B. CULL & SONS LTD. 


Head Office & Works 
POWKE LANE, OLD HILL, STAFFS. 
Phone : Cradley Heath 66071-5 Grams: Culansons, Cradley Heath 


Enter No. 512 on reply card 


























TRADE \Sinedlés MARK 
PAN GRINDING MILLS 


HYDRAULIC 
PRESSED 





IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE -FORGE CO. LTD - WIGAN 
PARKS FORGE LTD - PROPRIETORS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 














Enter No. 521 on reply card Enter No. 522 on reply card 
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CROSS British made products are manufactured 

by an outstanding process used for the hardening and 
tempering of steel coils and rings. Covered by many 
patents, this manufacturing method has enabled components 


to be made from wire and with superlative accuracy. MANUFACTURING CO. 
(1938) LIMITED 


Where top standards are essential 
you can rely on CROSS precision products. COMBE DOWN BATH 
Wire thread inserts * Spring washers * Circlips and retaining SOMERSET * Phone: Combe Down 2355/8 
rings * Steel piston rings * Jet engine labyrinths. Grams: ‘CIRCLE’ Bath 


Enter No. 523 on reply card 









There are many ways of packing sensitive 
engineering items, from radio valves to large 
engineering assemblies but there is only one satisfactory 
method — scientific packing by EXPORT PACKING 
SERVICE. EPS ensure safe storage and safe arrival, thus 
reducing customer complaints and cutting costs. 


LET E.P.S. SCIENTIFICALLY SOLVE YOUR PACKING PROBLEMS 


EXPORT PACKING SERVICE LIMITED 
IMPERIAL BUILDINGS, 56 KINGSWAY, LONDON, W.C.2 
Tel: CHAncery 5121-3 Grams: EXPAC WESTCENT LONDON 
Works at Sittingbourne and Chipping Warden near Banbury 


v 


wget, 
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INDUSTRIAL MAGNETS 
for INDUSTRY 
































Heavy Duty Lifting Magnet 
LIFTING MAGNETS FOR 


SHIPYARDS AND STEELWORKS. 
SUSPENSION MAGNETS AND 
MAGNETIC PULLEYS FOR 
PURIFICATION AND PROTECTION 
IN PROCESSING PLANTS. 


MAGNETIC EQUIPMENT AND 
CONTROL GEAR OF ALL TYPES 
TO SUIT ANY SEPARATION OR 
EXTRACTION APPLICATION. 

















Electro and 


Permanent Magnetic Pulleys 
for the removal of Tramp Iron. 


eS 


INDUSTRIAL MAGNETS LTD 


INDUSTRIAL MAGNETS LTD. 


28 Station Road, Acocks Green, Birmingham 27 
Telephone: ACOCKS GREEN 0706 















% Please write for 


Technical Brochure... 


— 
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DO YOUR 
SHUNTING 
CcosTs 
GO UP 
IN SMOKE ? 





This Ruston 48 DS replaced a steam shunter 
-_ and made a weekly saving of over £20 





&14.0.0 on Fuel 
£1.16.0 Wages in Steam Raising 


£4.0.0 Wages in Boiler Washing 
and Tube Cleaning 


£1.0.0 Water and Coal Handling 


The RUSTON 48DS shunting locomotive, as well as 
being a most economical means of rail haulage, elim- 
inates the risk of fire and damage caused by smoke 
and soot. A rugged locomotive maintaining Ruston’s 
world-wide reputation for dependability... and backed 
by an efficient international spares service. 





invest in Ruston diesel haulage NOW — it 
will save you money tomorrow! 


diesel-mechanical, diesel-electric and diesel-hydraulic 


shunting locomotives 


FOR LOADS UP TO 1300 TONS PER UNIT—FOR GAUGES 3’ 0” TO 5’ 6” 





RUSTON & HORNSBY LTD - LINCOLN -: ENGLAND Associated with Davey, Paxman & Co. Ltd., Colchester 
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WIN THE BATTLE OF THE BURR BY USING... 




















/E\. PNEUMATIC TOOLS 


GRASSO 














B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY. TELEPHONE 53333 (PBX) 
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WARDS AT WORK 


If you’re looking for a drill, a diesel engine or a drop stamp .. . a pump 
or a press... a planer or a plating plant—he’s the man to help you. 
He stocks He’s on the staff of Ward’s Machinery Department—one of the biggest 
: and most comprehensive organisations in the country, dealing with new, 
everything rebuilt and second hand equipment, with showrooms at Sheffield, 
f Silvertown, Glasgow and Briton Ferry. Used machinery offered is 
FOR & checked and overhauled where necessary in Wards workshops where a 
drill toa high reputation for performance and keen value has been maintained 

for more than seventy years. 
drop stamp! Sales of new, rebuilt and used plant and machinery are among the many 
activities of the Ward Group of Companies whose products and services 


cover almost every branch of industry. 


Serving Industry Around The World THOS. W. WARD LTD 


Head Office: ALBION WORKS, SHEFFIELD. London Office: BRETTENHAM HOUSE, STRAND, W.C.2. 


G.P. 95 
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At their new fully-mechanised foundry at 
Tipton, Bilston Foundries Ltd. are producing 
cast iron baths at the rate of 60 per hour, in 
a wide range of styies. This output involves 
handling and processing a maximum of 
350 tons of moulding sand per hour, all of 
which passes over Westwood Dawes con- 
veyors at some stage. A total of 24 belt 
conveyors were designed, manufactured 


and installed by us on behalf of Messrs. 
Pneulec Ltd. 


, 
bg 


% 
% 
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A bath a minute! 





Westwood Dawes idlers are available with 
either grease packed self-lubricating bearings 


or with external grease nipples and one side 
lubrication pipes. 


3 Roller sets can have 4”, 5” or 6” diameter 
rolls. 


5 Roller sets can have 5” or 6” diameter 
rolls. 


A full range of tubular return idlers, rubber 
disc returns, impact idlers, steel pulleys and 
tension gear, etc., is also available. 


Send for our Catalogue now;! 





VARTA BUNT 


WANN YA BS 
ALS. 


— 
NALS 


a, ® 


BELT 





CONVEYORS BY WESTWOOD DAWES 


WESTWOOD DAWES & CO. LTD. 
Bowling Green Road, Stourbridge, Worcs. 


Tel: 4741 (4 lines) 
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This is not a reference to Aussie spin-bowlers but to the David Brown 
underfloor spinning machine for castings in *Taurus bronze, bringing 
the enormous advantages of centrifugal casting to the solution of complex 
metallurgical problems. 

David Brown were pioneers in ‘spinning *em out down under’, but 


They spin them there is a lot more to it than the mere rotation of a mould! Over the 


years they have developed the right techniques for producing flawless 


ou t d own un d er bronze castings. 


*Indepenuent tests, confirmed by the National Physical Laboratory, proved that 
Taurus bronze was superior to every other bronze tested—and these tests included those 


from every leading manufacturer in this country and overseas. 


YOU CAN SAFELY SPECIFY DAVID BROWN TAURUS BRONZE CASTINGS 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


years An alliance of engineering specialists in gearing, machine tools, tools, castings, automobiles, and agricultural tractors and machinery 


1860-1960 


FOUNDRIES DIVISION, PENISTONE, NR. SHEFFIELD ‘ TELEPHONE: PENISTONE 3311 
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One of the 200 MW Turbo-Generators installed 
in the Richard L. Hearn Generating Station, Toronto, 
Canada, both of the shafts of which were supplied by 
Beardmore’s 


Forgings and Castings to the largest dimensions in Carbon 
and Alloy steels, including Boiler Drums, Forged 
Steel Fully Hardened Work Rolls, Forged Steel Solid and 
Composite Back-up Rolls, Heavy General Engineering 
Plant and complete machine facilities. Rolled Steel Billets 
of all qualities for reforging. 


WILLIAM BEARDMORE & CO LIMITED 


Parkhead Steel Works, Glasgow, E.1. Telephone: BRidgeton 1881-8 Telegrams: Beardmore, Glasgow 
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Dust Collecting Plant by 


Dust Collecting Plant exhausting 49,000 c.f.m. 
from tile presses and raw material preparation 
departments at the new factory of Messrs. Richards 
Tiles Ltd. at Adderley Green, Stoke-on-Trent. 











i «it 


Dust collec 








Tile presses showing duct connections. 














Junction of main ducts. Fan discharge. 










We design, manufacture and install Dust Collecting Plant with wet or dry filters 
with central plant as illustrated or in the form of small units. 


POTTERIES VENTILATING & HEATING CO. LTD. 


TUNSTALL STOKE-ON-TRENT Telephone Stoke-on-Trent 84205/6 
h ¢) 
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"the world over. 


Speed, rigidity, flexibility. These are 
the basic points that the discerning 


buyer looks for in a machine tool. But 





these essential qualities don’t just 
“‘ happen ’’—in the case of the famous 


““Richmond”’ range of Milling and 





Drilling Machines, they are factory built- 


in at the blue-print stage by an expert 





design team and then translated 
patiently into reality by some of the 
finest craftsmen in Britain’s industrial 


North. 


No. 3 VERTICAL MILLING MACHINE 
Table Size: 48” x II”. 

Capacity : 30” x 8” x 16”. 

12 Speeds—I2 Feeds. 

Automatic & QPT. to all motions. 
Spindle Bored No. 40 B.S.S.T. 

Head Swivels 45° Right or Left. 

3” Vertical Spindle adjustment. 











SSS SSS SS chee eee ita. 


RICHMOND | 


QQ. GQ , > ~~ ww 
MIDGLEY & SUTCLIFFE LTD. 


Hillidge Works, Hunslet, Leeds 10, England Telephone: 76032/3 Telegrams: ‘Tools,’ Leeds, England — | secommamu | 


MILLING AND 
g OMLLING MACHINES 


| pew 


Ue 


bell 
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SSPECIALIST 


Dy RYE CI NT Oe 
MANUFACTURERS 
OF 
CONVEYING AND 


ELEVATING 
EQUIPMENT TWIN OR MULTIPLE WORM BIN 


W S.BARRON DISCHARGER 
& SON LID. TAPERED OR VARIABLE PITCH WORMS DRIVEN BY AN 


ELECTRIC MOTOR REGULATE THE FLOW OF MATERIAL 


GLOUCESTER FROM STORAGE BINS. SIZES TO SUIT ANY LAYOUT. 


ESPECIALLY USEFUL FOR EXTRACTING DIFFICULT 
Phone: 21055/6/7 Cable: BARRON Gloucester MATERIALS. 
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Please send for leaflet EN2 




















SAFETY @& 
IN THE q HUNT HEAT TRANSFER EQUIPMENT 
LONG HUNT HEAT EXCHANGERS LTD. 
MIDDLETON MANCHESTER 
RUN : ae er eas 
| } ’ @® HH 2 
} WITH THE WITTON Enter No. 613 on reply card 








ELECTRONICS LTD. 


| MAGNETIC SAFETY 
TRIP WIRE SWITCH 


Designed specially for use with 


MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
conveyors and similar equipment, where MORE. P 
long runs of machinery are in use, Schieldrop S.P.0. Burners have 


this C.J.R. safety device stops the been sold 
driving motor (or applies a brake), 

t a touch of the trip wire. 

You owe it to cebrgin # and your +. ae than any other make 

















employees to fit this infallible LONDON 
safety device. Tel : Belgravia 3785 
MANCHESTER 
MANUFACTURERS OF INDUSTRIAL ELECTRONIC EQUIPMENT Tel : Blackfriars 385! 
AND LOW VOLTAGE SAFETY SYSTEMS enenth aenian 
Tel : SKEWEN 3383-3103 


WITTON ELECTRONICS LTD. fc... Industrial hi 


(formerly C.J.R. Electrical & Electronic Development Ltd.) 
BICKFORD ROAD <: WITTON BIRMINGHAM 6 SCHIELDROP & CO. LTD., STOTFOLD, BEDS * Tel 414 (4 lines) BM) 
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ADBUIT 


of NEWARK 
LE om 


we 


Specialists 
‘in the ~ 


eee 


‘Manufacture 


\ 


*% 


DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 
PRESSURE VESSELS 
Riveted or Welded 
& 
WELDED and FLANGED 
WORK A_ SPECIALITY 


ABBOTT & C° 


(newark) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 
Telephone: Newark 34. 
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& G.C. lights Auckland harbour\ bridge 


“‘A sparkling link between the harbour shores’—that’s how an Auckland news- ; 
paper sees the city’s new bridge, romantically, after nightfall. To the G.E.C. it is 
another big overseas lighting contract successfully completed. It follows the now 
famous achievement in lighting Niagara Falls. It will itself be followed by other 
equally impressive installations, for the G.E.C. Lighting Division is a world leader 
in exterior lighting, looking for new worlds to conquer. 


Navigational safeguards and road safety were important factors in this 
installation. Specially designed cut-off lanterns installed on the bridge 
structure of the central navigational span keep the light on the roadway 
and away from passing ships. In all, nearly 350 G.E.C. lanterns and 
Osram sodium lamps light this bridge and the approaches. 








a sh arenes 





LIGHTING DIVISION 


THE GENERAL ELECTRIC CO. LTD., 
MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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hen your son joins you 


—the boy has a great deal to learn, of course before he can take over from you. Bt there's 
a new meaning now in the ‘and Son’ in the name of your firm. _ Have you considered hs futur, 

however, should in the meantime anything happen to you? Wouldn’t it be a w’se precaution 
to take out a Business Protection Policy, just in case ? 





Confederation Life really understand the needs of people like you with family business 
ik You’ll find their terms and benefits are first class. 
ELECTRIC Why not write TO-DAY to be on the safe side? 
f HOIST BLocK® ~ : ; 
onfederation Life 
oe 2 Confederatic 
( YOUR HEADROOM PROBLEMS 
(incorporated in Canada in 1871 as a Limited Com . Assets £145,000, 
f Write, Phone or Call for our Tech- Bae <o 2s oats nine 
nical Representative’s Advice. 








J. H. B. Clover, Manager for the United Kingdom 
CONFEDERATION LIFE ASSOCIATION, 18 Park hams ag London, W.! 
Please send withcut songuion. details of your 

BUSINESS PROTECTION plan. 


Liftways ana Frwerwayd Name 


53, WILKIN STREET, LONDON, N.W.S Address 
Telephone: GULiiver 1147 Es. 











Date of Birth 
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There’s more than meets the eye 








Hexagon Socket Screws 





NPK socket screws are as good as they look: but there is far more 
to them than their outward appearance. They are made from 
top-quality electrically melted alloy steel, handled in such a way 
that the finished product conforms to the highest standards 
known to us. GKN techniques ensure controlled grain-flow, 
precision and high performance. GKN Quality Control makes 

it possible to guarantee that no NPK socket screw has a tensile 


strength of less than 75 tons/sq. inch. 


: NPK hexagon socket cap, set, countersunk and shoulder 
screws are available in a wide variety of sizes: 
WEDGLOK self-locking hexagon socket screws and 


NPK hexagon wrenches are also available. 


For price list and technical booklet write to: 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION, BOX 24, HEATH STREET, BIRMINGHAM 18 Tel: SMETHWICK 144). TELEX Ware 
s/s/2si1 
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your Washroom Facilities 
up-to-date? 








‘SECUR TY" —squipped washroom at Parkgate Iron and Steel Co. Ltd. 


Do they provide, without 

wastage, an adequate supply 

of water, at a uniform, optimum 

temperature, and with complete dependability? 
In other words, are they equipped with 


“SEGURITY’ THERMOSTATIC MIXING VALVES 


featuring multiple, bi-metal element coils which 
ensure smooth positive action and high efficiency. 


GUMMERS LD 


EFFINGHAM VALVE WORKS - ROTHERHAM 
Tel: ROTHERHAM 4865-6-7 - Grams: “GUMMER” ROTHERHAM 
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fastener 


The locked position. The Dzus Fastener 
is instantly unlocked by a quarter turn 
anti-clockwise. 


the 








Steel spring mounting lends great 
strength and guards against loosening, 
however intense the vibration. 


Cam operation ensures smooth 
easy working yet unbreakable grip; 
fastener supplied to suit any thickness, 


SURE...SIMPLE...SAFE... 


@ Dzus are fasteners with a world 
reputation for reliability. They can 
be fitted quite simply in any solid 
or laminated material regardless of 
thickness. 


@ Dzus are quick in action. 
@ Dzus are vibration-proof. 


@ Dzus are the fastest fasteners with 
a variety of_uses on Inspection 
Hatches and Panels, Engine Covers, 
Machinery Guards, Fascia Panels, 
Radiator Grilles and in the 
Electronic, Motor Vehicle, Air 
Conditioning, Heating and Ship- 
building Industries. 


@ Dzus are indispensable for hinged 
or removable parts in need of fre- 
quent inspection or attention. 


Write for full details of applications in YOUR industry, to: 


DZUS FASTENER EUROPE LTD. 
Farnham Factory Estate, Guildford Road, Farnham, Surrey. 
Sales Agents in U.K., Thomas P. Headland Ltd., Melon Road, Peckham, London, 8.E.15. 
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for Heavy Turret Lathe Work 
HERBERT No. 14/36 Combination Turret Lathe 


With a swing of 36in. and a drive 
motor of 50 h.p. it has all the 
advantages common to all 

sizes Of Herbert Capstan and Turret 
Lathes—the power, speeds and 
rigidity to use carbide tools to full 
advantage, ease of setting up which 
makes for economical machining of 
one or two similar components, fast 
Cutting times, high and consistent 
accuracy and excellent finish. 
Thirty-two speeds, 4 to 480 r.p.m. 
Sixteen reversible automatic sliding 
and surfacing feeds to saddle. 
Quick-power traverse to both 
motions. Chasing mechanism. 
Sixteen automatic feeds and quick- 
power traverse to turret slide. 

Hole through spindle, 84in. 


A Herbert No. 14/36 Combination Turret Lathe, with special tooling for machining cylinder engine liners, installed in 
the Rugby Works of the English Electric Company. Machined in a total time of 5 hours, four operations. 
diameters are held to +0-O0l1in., bore parallel, concentricity and ovality to +0-002in. 


pa HERBERT LTO., COVENTRY 


External 


-qp— 


AD, 324 
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| 
high quality 





a a ae 


we 


We can supply Castings up to 3 Tons in 
weight. 


— 


Our services include Design, Pattern-making, 
Heat Treatment, Testing and Precision 
Machining. 


Our Technical Representative wilt be pleased 
to call and discuss your particular require- 


ments. 









S\/ 


ROBERT HYDE CASTINGS 


NORTH STAFFORD STEEL FOUNDRY - STOKE-ON-TRENT °_ Tel: 4426!-2 
CLARENDON WORKS - CHESTERFIELD - Tel : 3181-2 
LONDON OFFICE: 52, GROSVENOR GARDENS, S.W.1. Tels SLOANE 9972 
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LIFT THE 
STACKING 


CEILING 


Use the room at the top 


———_ 
eer = 


Most stacking ceilings stop at 18fc., 
but this new Coventry Climax 
“UNIVERSAL”’ Fork Lift Truck 
fitted with our latest extra high 
life mast is shown in the can 
storage warehouse of the Metal 
Box Company stacking a 2-pallet 
8ft. deep load on top of a stack 
already almost 20ft. high. This is 
a development leading to big new 
economies for those with room 
to stack high. 


For the latest in 
FORK TRUCK HANDLING consult 









































THE 
FERODO TROPHY 


awarded to 
Coventry Climax 
for the years 
outstanding 
commonwealth 
contribution to 
motor racing 





Es 


Si Ss ee 
is lies Hite the gh aca 


COVENTRY CLIMAX ENGINES LTD., (DEPT. ENG.) COVENTRY: 
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IRON AND STEEL IN ITALY 

Members of the Iron and Steel Institute returned last 
week-end from a very successful “Special Meeting” in 
Italy which had extended from Sunday, May 29 to 
Saturday, June 11. It included a joint technical meeting 
with the Associazione Italiana di Metallurgia on Monday 
and Tuesday, May 30 and May 31 at Milan. Effectively 
the meeting fell into two distinct parts. In the first part, 
while the members were in the neighbourhood of Milan 
and Genoa, technicalities predominated in importance 
over sight-seeing. Members, if they did not attend tech- 
nical sessions at the Museum of Science and Technology, 
were clearly expected to go on visits to firms, of which 
there are several within easy reach of Milan including 
firms making pig iron and steel, steel and iron castings, 
forgings, pipes and tubes and heavy engineering products 
such as rolling mills and presses. It was interesting to 
observe that relatively inexpensive electricity within Italy 
results in the quite extensive use of electric furnaces more 
particularly for the melting of pig iron but here and there 
also for steel-making. At the works of FIAT it was also 
possible to see motor vehicles and diesel engines under 
production although many of the members preferred to 
visit the steel works side of this very large organisation. 
In the Genoa area members were able to visit the works 
of Cornigliano, one of the largest steel producers in Italy, 
and admire the relatively new open-hearth melting shop; 
and of SIAC (Societa Italiana Acciaierie Cornigliano) 
where electric steel furnaces were seen in operation. Some 
of those members of the party specialising in the engineer- 
ing side of iron and steel activities may have been sur- 
prised to discover the capability of this firm for pro- 
ducing really heavy engineering products for power 
stations, hydro-electric plants, ships, etc. That there was 
much of interest to see everywhere was made clear by 
the universal complaint about there being too little time 
in each works for members to see it. 

Once the members had left the North Western area of 
Italy, in which the bulk of the industrial works are con- 
centrated, the second part of the meeting began. The 
change in emphasis can be seen from the following 
statistics. In five days in the Milan and Genoa area the 
members were able to visit a selection of five different 
works out of a total choice of nine. Thereafter, in four 
days at Rome, including one devoted to travel, only one 
works visit was possible—to the Societa per l’Industria 
el’Elettricita S.p.A. at Terni where the main interest lay 
in the continuous casting plant for billets—and no tech- 
nical sessions were held; and in a further three days at 
Naples where only one works, Alti Forni e Acciaierie 
d'Italia S.p.A., notable as the only one in Italy produc- 
ing basic Bessemer steel, was visited. As an alternative 
to staying at Naples arrangements were made for some 
of the party to visit Florence. In three days no works 
of any kind were visited by this party. 

We heard it mentioned that some junior members of 


the Institute had found it difficult to convince directors 
that a useful purpose would be served by attendance at 
this latter part of the meeting. But for ourselves we 
feel we must remark that, if, in fact, any board of 
directors did prevent any younger men attending this 
part of the meeting on that ground, it was mistaken. The 
old much quoted New Testament words apply “Man 
shall not live by bread alone . . .”-The roots of the culture 
of Western Europe can be found in the thinking of the 
Greeks. But for technologists the ancient Romans have 
a special interest because they were a more practical 
people who put many of the Greek ideas to practical use. 
No one who visits Italy and sees there the extent of 
ancient Roman relics can ever again be quite so con- 
ceited as before about modern achievements. For in- 
deed it is only within the present century that some 
Roman achievements of 1500 hundred years or so ago 
have been equalled by Western technological advances. 
We think in that connection of the aqueducts which sup- 
plied Rome with water, of the Colosseum as large as any 
but the most modern stadia, of the Parthenon whose 
concrete dome bears comparison with many modern pro- 
ducts of Roman methods of heating and air-conditioning 
of buildings and of the excellent Roman roads which ex- 
tended from Britain in the north west right through to 
Asia Minor and Africa. In its hey-day two million 
people lived in ancient Rome. A couple of centuries later 
less than 30,000 people clustered alongside the Tiber 
which provided them with water, the aqueducts being all 
broken down. For centuries thereafter no such great 
city or such great buildings were to be seen again. It 
is well that young men, in this day, should be made, 
aware that, despite all their modern science, men in the 
past achieved almost as much without it! They will be 
the better technologists by gaining that degree of humility. 
Nor.do we think the Institute was wrong to include a 
visit to Florence (as an alternative to Naples) in its pro- 
gramme. In Florence there is, indeed, little of techno- 
logical interest to be seen. But it was the very cradle of 
that Renaissance culture upon which so much of our 
present artistic thinking has been built up. For a proper 
appreciation of what technological advances can do for 
mankind it is surely essential that technologists should 
acquire experience in the arts. Anyone who visits 
Florence without being excited by that City and without 
becoming critical also of our modern, only too material, 
civilisation, must be dull indeed! After all, there is a 
great deal more to life than finding means of increasing 
the output of iron and steel and reducing its cost. We 
need to learn also how to use it not solely for utilitarian 
purposes but also to make life a fuller, more gracious and 
more pleasant experience. There are better ways of living 
well than the expenditure of money only on motor cars, 
television sets, refrigerators and washing machines! 
Florentines knew it some centuries ago. Our civilisation 
is in some danger of forgetting it. 
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OUTSTANDING DEFENCE PROBLEMS 


Whatever the outcome of the re-appraisal of the 
Labour Party’s defence policy, the Government has again 
emphasised its intention to continue making an indepen- 
dent contribution to the Western deterrent. Judging by 
present recruiting trends, the voluntary system should 
provide the minimum numbers required for the armed 
forces and there is thus no likelihood of any change in the 
basic principles of British defence policy in 1962 when 
the present five-year defence plan will have run its course. 
There remain, however, two questions of detail to be 
settled—two questions of much importance as they are 
concerned with removing the only two possible reasons 
for an improbable war. The first is the use to be made 
of tactical nuclear weapons; the second is the best kind 
of mobile base to be used for the future British deterrent. 
According to the former Defence Minister, it is the target 
aimed at which defines a missile as tactical or strategical. 
None the less missiles now regarded as within the tactical 
range vary from the small bomb dropped by a fighter 
bomber or a nuclear shell fired from a 6in gun to an 
A-bomb of the type dropped on Hiroshima. It is thus 
difficult to understand the difference in principle between 
a Hiroshima bomb dropped on railway communications 
100 miles behind the battle front and surrounded by vil- 
lages, and an H-bomb dropped (in retaliation) on the 
railway lines near London. To compensate for his short- 
age in manpower, General Norstad’s plans provide for 
“the shield” in Europe using tactical nuclear weapons in 
the event of an aggression by Soviet conventional forces: 
the Russians would be halted to give them time to think 
again of the consequences. Why they should need these 
second thoughts is not clear. But common sense suggests 
that aggression in Europe would mean total war and is 
now so improbable that the types of weapon required 
to resist it seem of little significance. Of more importance 
is the intention of the Americans to use tactical 
nuclear weapons in a “brush fire” war to avoid suffering 
a repetition of casualties on the Korean scale. Surely this 
makes nonsense of the hopes of localising a campaign 
overseas which might well be persisted in by both 
belligerents in continuation of policy. 

The Defence Minister will no doubt await further 
developments before deciding on Britain’s mobile base. 
The 1000-mile air-launched ballistic rocket “Skybolt” is 
still in the very early stages of development and the 
1200-mile “Polaris” needs greater accuracy and a more 
destructive warhead if it is to be an effective deterrent. 
But V-bombers are unlikely to remain for long invulner- 
able to anti-aircraft measures. Nor can their bases be as 
safe from surprise attack by a Soviet dictator as seaborne 
bases, whatever measures may be taken to disperse 
bombers and get them speedily airborne. Assuming, how- 
ever, the anticipated development of the “Polaris,” is a 
submarine the most suitable seaborne base for this 
country? Each of the vessels now building, with their 
sixteen rockets, is costing the Americans over 
£45,000,000. Would there be anything left over in the 
Navy Estimates for hunter-killer submarines and anti- 
submarine frigates? Indeed, the answer to this difficult 
problem seems to depend on foreign policy. Britain has 
eighty fast frigates built or building. Since even one 
would be superfluous after the devastation of this country 
in two or three nights of H-missile attack, it seems that 
submarine attacks on Britain’s trade routes are visualised, 
developing from a “brush-fire” war. If the Soviet leaders 
are prepared to support a predetermined foreign policy to 
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that extent, would they not also use armed merchant 
raiders and possibly cruisers in the wide oceans? Apart 
from the three “Tiger” class cruisers, this country has no 
warships powerful enough to protect her carriers from sur- 
face ship attack or to identify and deal with suspicious 
vessels reported by aircraft. Parliament might well, there- 
fore, consider a third alternative—a squadron of four 
£20,000,000 ships of cruiser type armed with both guns 
and “Polaris” rockets. Being mobile they would be in- 
vulnerable to ballistic rocket attack and their deterrent 
value would lie in the knowledge that four ships carrying 
a total of sixty-four rockets might appear at any time or 
place off the Russian coasts. Gaining radar contact with 


* one of them in a certain position a patrolling aircraft 


would not find it easy to maintain touch and launch a 
stand-off bomb to hit her in another position 50 miles 
away. If in fact maritime operations on a large scale 
are to be anticipated rather than total war in Europe, 
Britain might well be content with a deterrent that is not 
quite so safe as the best and build the type of ship which 
has always proved invaluable in any conflict at sea. 


THE CIVIL ENGINEER IN OVERSEAS 
TERRITORIES 


The Institution of Civil Engineers has this week been 
holding its biennial conference on civil engineering prob- 
lems overseas. As customarily, the intention is to bring 
together engineers in the administrations of what are 
now mainly former colonies, but where the duties and 
responsibilities of the public works department or its 
equivalent have remained very much as before. This 
year’s conference is noteworthy for an unusually rich 
selection of papers of great technical interest, which 
throw into relief the parts played in formulating and 
carrying out new projects in the territories respectively 
by the engineer in overseas administration, the consulting 
engineer generally based here at home, and the specialist 
from the research station. The technical sessions in pro- 
gréss this week have been grouped under the headings of 
water supply; irrigation and drainage; airfields; roads, 
railways and bridges; and ports and harbours. This last 
session is in progress this morning. 

The first of the technical sessions, on Monday after- 
noon, was not covered by the general headings we have 
just listed. One paper was presented, “The organisa- 
tion of a.public works department” by Sir Reginald 
Taylor, engineer-in-chief of the Crown Agents. Amongst 
Sir Reginald’s remarks, one topic of very general interest 
concerning the status and position of the head of a tech- 
nical department may perhaps be quoted directly from 
his paper as follows: “The view has been held in several 
territories that top level technical officers were weak 
administratively and uninterested in financial control. A 
view such as this indicates lack of appreciation of what 
an engineering work really is. There is a rather foolish 
definition of an engineer as “one who can make for 
£500 what anybody could make for £1,000”. However 
silly this is, it at least underlines the fact that the money 
factor is an all-important part of an engineering work. 
The conviction prevalent in certain quarters overseas, 
that an engineer is unable properly to control expendi- 
ture, probably stems from a long history of post- 
budgetary supplementary votes, due primarily to too 
tightly trimmed estimates in a restricted economy. These 
are much disliked by all legislatures. But it is far from 
certain that a copy of the British system of control will 
provide a satisfactory answer, for doubts are creeping in 
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about this system.” Sir Reginald continued by quoting 
from the sixth report of the Select Committee on Esti- 
mates, Session 1957-58, dealing with the Treasury 
system of control, which states “ . . . Laymen may be 
examining proposals submitted by laymen, while the 
technical officers who initiated the proposals and who 
really understood the details remain behind the scenes. 
This may mean that the Treasury are not so well in- 
formed as they should be about the subject, and also that 
the technical officers really concerned are not sufficiently 
associated with the financial decisions. If technical 
officers are disassociated from finance, they will neither 
fully appreciate the financial implications of their work 
nor will they assume responsibility for the work—the 
blame for an uneconomic decision will be entirely 
shouldered by others. An awareness by technical officers 
of the financial implications of their proposals seems, to 
your Committee, to be an essential feature of a system 
which places a large measure of economic responsibility 
within Spending Departments”. Thus he sums up by 
expressing the view that taking all factors into considera- 
tion, it would seem (a) necessary—that ultimate financial 
and technical responsibilities be vested in the same 
person—the head of the works department; and (b) ad- 
visable—that the head of the department should be a 
first-class technical officer of wide experience. It is more 
likely, Sir Reginald asserts, that the triple qualities of 
technical competence, administrative capacity, and a flair 
for finance will be found in the proved technical officer 
than in the layman experienced solely as an administra- 


tor. This view is very acceptable for professional 
engineers. 


UNIVERSITIES, PARENTS, AND AWARDS TO 
STUDENTS 


For engineers the main interest of a Ministry of Educa- 
tion Committee Report on “Grants to Students”, pub- 
lished about a week ago, lies in its references to parental 
contributions when assessing awards to students to help 
them to go to universities. A large part of the rest of 
the report relates to matters organisational, financial, 
administrative, etc. We print therefore, only two sentences 
from the report. “We recommend that any new legisla- 
tion applying to our field should be based on the con- 
ception that awards to university and comparable 
students are an essential part of the nation’s provision for 
the education of its young people. We think that award 
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making bodies should have a duty, not merely a power 
to assist students ...” 

On the question of parental contributions the Com- 
mittee split in two. Eleven of its members recommend 
total abolition; four recommend its retention, but in a 
much modified form offering substantial relief, especially 
to parents in the middle income and professional groups. 
The majority also recommends, reasonably enough, that 
if an award to a student covers maintenance as well as 
fees then the parents should not be able to claim the 
child’s allowance for income tax purposes. There is very 
little doubt that the majority recommendation will be 
welcomed in the engineering industry. For a number 
of firms and organisations have shown their disapproval 
of the present situation by offering a variety of scholar- 
ships and other awards free of any means test. We do 
not intend to attempt to summarise the arguments for 
and against abolition printed in the report. For it seems 
to us that an essential point has been missed. It is surely 
common sense in the national interest that there should 
be no chance whatever of any properly qualified student 
being unable to go to a university if he desires to do so; 
and since it is the student who has proved his com- 
petence to benefit from a university education and to 
whom the award is offered (not his parents) he should 
surely be able to choose to attend without fear of the 
financial effect upon his parents. Furthermore it occurs 
to us that as the State regards it as in the national interest 
to provide free education up to a minimum age for all 
who care to make use of it, analogously it should surely 
provide free education at university level for all believed 
capable of benefiting from it. Probably it is because 
we feel so sure that parental contributions ought to be 
abolished—we have expressed the view on several occa- 
sions in the past—that the arguments for their retention 
sound weak to us. One of them assuredly is weak. It is 
that to make university education free “would make cheap 
what should be held valuable”. Does that not re-echo 
an old invalid argument once used against free elemen- 
tary education for all? Moreover the anti-abolishionists 
recognise they are fighting a rear-guard action. “We accept 
that in the future there may be such developments in 
the social pattern and in that of university and school 
education as to make abolition of the parental contri- 
bution seem natural and inevitable; but, for us, this time 
has not come.” In the national interest let us have 
abolition now. 





‘* THE BRITANNIA WORKS, BEDFORD ” 


‘* The workshops form a block of buildings divided into six com- 
partments, running parallel to each other, and though internally 
divided, there is an easy and open communication with each, the 
whole forming a complete and unique structure, admirably adapted 
for its purpose. In front of the works, and over the central entrance, 
is a sculptured figure of Ceres, at the base of which are the royal 
arms, and the following appropriate inscription : ; 

‘* * Whatsoever thy hand findeth to do, do it with thy might.’ But 
the object which, externally, will attract considerable attention, is the 
tall and handsome chimney, on the opposite or northern side of the 
works. This structure is 130 feet in height, and is built, as are the 
entire works, of beautiful red brick and Portland stone, here and 
there picked out with purple and white bricks. On the top or crown 
of the chimney is placed some iron-trellised work, which not only 
heightens its appearance, but imparts to it a light and airy appearance ; 
and as the lofty crown of the structure is reared so high above every 
surrounding object, it forms a prominent feature of attraction for a 
circle of some miles round. Let us, however, enter the building, and 
just glance at its internal arrangements. The first thing which strikes 
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the observant visitor is the general plan of the structure ; its admir- 
ably detailed arrangements, which have been carefully studied to 
accomplish a single end ; its light, yet strong and lofty roof, the 
extent of which may be imagined when we state that it is covered 
with 29,000 skylights, or rather neat cast-iron glazed frames in the 
form of tiles. A more simple and durable arrangement for lighting 
we have never seen ; for while giving a cool gentle light, there is no 
liability to leakage or decay ; and we may here remark, that each 
shop is adequately supplied with gas, the effect of which is most 
brilliant when seen in its tout ensemble. Economy in manufacture 
would appear to be carried to almost its utmost limits. The division 
of labour is also as perfect as it well can be, and the supply of the 
raw material to each department is as easy as can be imagined ; while 
the means of distribution of manufactured objects is singularly 
effective. To give the reader, however, a more correct and detailed 
idea of these works—of their systematic and businesslike arrange- 
ments—we need only inform him, that no article passes over the 
same ground twice. All the materials, for instance, are, either by 
the railway or river, delivered at one end of the building, and pass 
through successive stages until they come out at the other end in a 
complete state. Thence they are distributed by rail or otherwise.” 























Advanced Gas-Cooled Reactor at 
Windscale 


No. II—( Concluded from page 970 June 10) 


An Advanced Gas-Cooled Reactor (A.G.R.) is being built by the U.K. Atomic 
Energy Authority at Windscale to serve as a prototype for future power station 
reactors. This A.G.R. has a thermal rating of 1\OOMW (27.3MW net electrical). 
Part of the uranium dioxide fuel will be clad in beryllium, part in stainless steel. 
The installation provides for breakdown and inspection of irradiated fuel. 
Supporting and complementary experiments at Windscale include sub-critical 
assemblies and ‘“‘ HERO,” a hot experimental reactor of zero energy. 


REACTOR CONTAINMENT BUILDING 

HE containment building is a metal enve- 

lope forming a gas-tight shell designed 
to hold all the radioactive and noxious pro- 
ducts, even if the major inherent and installed 
safety devices have failed to act. This shell 
houses the reactor, biological shielding, the 
four main heat exchangers, the main cir- 
culators, the refuelling machine and most of 
the associated ancillary plant. It is 134ft high 
and consists of an upper hemispherical dome 
135ft in diameter and a lower conical section 
76ft 8in in diameter at its base. It is built 
from a number of shaped courses of boiler 
plate, butt-welded together at site under 
carefully controlled conditions. To complete 
the containment envelope of the building the 
basement has an encastré membrane floor. 
The building is provided with vacuum relief 
valves to Section 6 of B.S. 1500 suitable for 
an external pressure of 0.25 lb per square 
inch and leak tight, within acceptable limits, 
with an internal pressure of 10 lb per square 
inch. 

Design Conditions.—The normal operating 
conditions allow for variations between an 
internal pressure of 2 lb per square inch 
and an external pressure of 0.25 |b per 
square inch, with shell temperatures in 
the range +20 deg. Cent. from mean 
atmospheric temperature. Accident con- 
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ditions producing an internal pressure of 
10 Ib per square inch associated with maxi- 
mum plate temperatures of 70 deg. Cent. 
(158 deg. Fah.) are provided for in the 
design. The leakage is specified not to 
exceed 0-1 per cent of the net building volume 
(1,000,000 cubic feet) in twenty-four hours 
at 10 lb per square inch internal pressure. 

In addition to its pressure-retaining duty, 
the building is designed to be safely stressed 
when carrying a number of imposed loads, 
the more important of which are:—(a) snow 
load of 10 lb per square foot of plan area 
at a solid angle of 120 deg. from the centre 
of the sphere; (6) a wind velocity of 
85 m.p.h. ; (c) the loads imposed by vehicles, 
personnel, &c., entering through the airlocks; 
(d) external gantry walkway ; (e) the rotating 
external access ladder and all other fittings ; 
(f) the self-weight of the building and all 
attachments ; (g) anchor thrusts and mom- 
ents of pipes. 

Design Codes.—The building is classed as 
a medium-duty vessel in accordance with 
Section 3 of B.S. 1500, with additional 
provisions to Lloyd’s requirements and cer- 
tain stresses conforming to the A.S.M.E. 
code for unfired pressure vessels. 

Code-of-practice permissible stresses are 
used generally, but limitations on the com- 
bined value of membrane and _ bending 
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stress are imposed in a more detailed manner 
than in the codes. Secondary bending 
stresses under accident condition pressures 
and temperatures are allowed to reach yield 
point provided that membrane stresses are 
within code limits. 

Careful control of the dimensional toler- 
ances is needed to ensure that the design 
criteria are valid and, with this in mind, it 
was specified that the divergencies from the 
true contour should not exceed the following 
permissible values : spherical portion 0-25 
per cent on diameter, 1-375in on a 14ft 6in 
arc ; and conical portion 0-25 per cent on 
diameter, lin on a S5ft 6in arc. 

Severe accident conditions could cause 
the pressure to reach 10 lb per square inch 
in a matter of minutes and this could occur 
when plate temperatures were as low as 
0 deg. Cent. in cold weather. Avoidance of 
brittle failure is of first importance and all 
plates conform to Clause P.5 of Lloyd’s 
rules. Forgings used also conform to Lloyd’s 
rules. All principal butt-weld seams are 
radiographed to Lloyd’s satisfaction. Fillet 
welds which carry any stresses due to 
pressure-loading are ground smooth and 
examined by an approved method of crack 
detection. Where cable penetrations occur, 
a soap bubble test is carried out by pressuris- 
ing the space between two welds. 


Fabrication.—All plate for the building 
is examined ultrasonically in the works. 
After edge preparation, the plate edges are 
examined by magnetic crack detection equip- 
ment. The steel plates for the parallel 
courses are formed in the works from 
28/32-ton minimum U.T.S. carbon boiler 
plate steel, and consist of a number of 
different thicknesses between 0-5in and 
1-75in. All plates with nozzles and cut-outs 
for cable entries and similar services are 
furnace stress-relieved before dispatch from 
the works. Plate material to specification 


BW.78 is used for plates to Lloyd’s speci- 
fication P.5. Having regard to susceptibility 
to brittle fracture as well as suitability for 





(Above) Top of ‘reactor pressure vessel, with heater rods installed for stress 


relieving 


(Left) One of the cylindrical sections of the barrel of the pressure vessel being 
lifted into its position inside the biological shield. To the left and right are 
heat exchanger shields under construction 
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welding it was decided that a Charpy value 
of 35ft lb at 0 deg. Cent. would be acceptable. 

In general, site welding is done during the 
day and radiography of completed seams 
by night so that any defective welding is 
apparent before welding is resumed. Three 
200kV X-ray sets are held available together 
with iridium sources to provide additional 
capacity and as a standby. Local preheating 
of weld seams is arranged by means of 
propane gas-fired burners and _ generally 
vertical or radial seams are completed before 
horizontal seams. After completion of 
welding, plates are shot-blasted preparatory 
to painting. 

Testing —When complete the containment 
building is given a structural pneumatic 
pressure test at 0.3 lb per square inch external 
pressure followed by 12-5 lb per square inch 
internal pressure. A leakage test, to ensure 
that the maximum permissible leakage rate 
of 0-1 per cent of net volume in twenty-four 
hours is not exceeded follows the structural 
pressure test. The building is held at 10 lb 
per square inch internal pressure for three 
days and the leakage rate is assessed by the 
fall of pressure method. Leakage through 
the membrane floor is checked by the 
vacuum-box technique and the soap-and- 
bubble method. 

The whole sequence of fabrication and 
testing is conducted to the satisfaction of 
Lloyd’s Register of Shipping, Land Division. 


THE REACTOR VESSEL 


The reactor pressure vessel was built plate 
small at site into five major lifts (maximum 
weight 60 tons) in a special workshop 
adjacent to the reactor. It is a Lloyd’s Class 
I vessel. The plate material is “ Conlo 1” 
as developed jointly by the Consett Iron 
Company and Whessoe, Ltd., for Calder 
Hall. 

The five lifts were—bottom dome, lowe1 
barrel section, upper barrel section (illus- 
trated), support grid and top dome. The 
upper barrel section is the support strake 
and contains the four duct nozzle forgings. 
This is the first time that such forgings have 
been adopted on a cylindrical vessel; prev- 
iously, set-through nozzles have been used. 
The shell thickness, normally 3in, is increased 
in the region of the ducts to 4}in, and in 
the top dome to 3Zin, to provide compensa- 
tion. The large nozzle-to-shell welds were 
made and stress relieved at works, a pro- 
cedure which has been adopted whenever 
possible. 

The top dome has been stress relieved at 
site using electrical resistance heaters prior 
to drilling the 253 refuelling branch nozzle 
holes, to reduce any subsequent distortion 
to a minimum. The fitting of the nozzles 
before lifting the dome demanded consider- 
able skill because of the very close pitching 
of the branches. Indeed, this was the 
limiting factor in fixing the channel pitch 
of the moderator. The pitch is 103in trian- 
gular, leaving only 33in between 7in o.d. 
nozzles. A positional accuracy of 0-024in 
from true location was achieved in the holes 
and jin is permitted in the final centre 
position of the nozzles. On completion, the 
vessel was stress relieved, by 1MW of elec- 
trical heating (as illustrated), at a temperature 
of 600 deg. Cent. Hydraulic pressure testing 
and vacuum leak testing are due to take 
place this month. Then clean conditions 
will be established and graphite laying will 
Start. 

The outlet gas manifold or “hot box” 
is a flat-ended cylindiical box pierced by the 
253 channels, stayed for strength, and 
internally lined with stainless steel insulation. 
Again, high accuracy (0-030in from true 
Position) was demanded and achieved. Other 





important internal features include the baffles, 
the tundish in the base and the internal 
thermal shield. 


THE HEAT EXCHANGERS 


The relatively small size of the heat 
exchangers, about 70ft long by 11ft diameter, 
permitted the manufacture of the shells and 
their tubing to be carried out at the con- 
tractor’s works. Each heat exchanger was 
built in three sections to be joined together 
(at site) by seal welded flanges. The shells, 
which are Lloyd’s Class I vessels, were 
stress relieved and hydraulically tested prior 
to cleaning. A_ special clean condition 
enclosure was erected at works for the 
tubing of the shells. 

The heating surface of each exchanger has 
a total area of 47,000 square feet, the econ- 
omiser and evaporator sections being manu- 
factured from Tube Products 2in o0.d. mild 
steel resistance welded tubing with }in high 
helical fins welded externally with six fins 
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- Construction of reactor biological shield with the heat exchanger supports built out from it. 
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operating company of John Brown and Co., 
Ltd.) is primarily required to remove spent 
fuel elements and to replace them with new, 
with the reactor under full load and pressure. 
In addition, it will be used to handle other 
equipment in a similar manner to the fuel. 
Under normal operation the machine is 
capable of removing and replacing three 
fuel element stringers a day at full pressure 
with a higher rate under shut down con- 
ditions and atmospheric pressure. 

It stands 65ft high and weighs 400 tons 
gross and consists of a normal-handling 
pressure vessel, 2ft in diameter and S6ft long, 
supported vertically on a superstructure 
built up from a crab and gantry. Addition- 
ally, there is a special-handling pressure 
vessel for use during an emergency or for 
observations within the reactor. Both 
vessels are adequately shielded against gamma 
and fast neutron radiation involving about 
200 tons of cast iron and laminated wood. 

Under its own motive power the machine 
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foreground are the foundations of the fuel element building 


per inch. The superheater elements are 
manufactured from plain 24 per cent chrome/ 
1 per cent moly. tubing. Each weld was 
X-1ayed on completion ; each tube element 
was hydraulically pressure tested, dried, 
vacuum tested, pickled and ultrasonically 
cleaned. 

The finned tubes of the economiser and 
evaporator are externally wound with an 
electrical resistance welded fin, six per inch, 
some 4in high. The tubes are thermally 
sleeved as they pass through the shell with 
external headers. On completion the units 
were sealed and transported to site on a 
low loader. The maximum weight, the lower 
section, was some 90 tons, giving an all-up 
weight of the vehicle of 115 tons. At site 
the units were lifted into position using a 
girdle and the 130-ton boom derrick which 
was positioned on top of the reactor bio- 
logical shield. Fitting of external pipework, 
steam drums, pumps, &c., is in hand. 

To allow for thermal expansion radially 
in relation to the centre line of the pressure 
vessel each heat exchanger is mounted on a 
ball bearing system on six plinths. 


REFUELLING MACHINE 
The refuelling machine now under con- 
struction by Markhams of Chesterfield (an 


will travel the full floor width of the con- 
tainment building and position itself to 
within 0-005in of any one of the 253 reactor 
refuelling branch pipes or other facilities 
within the building. During the refuelling 
operation a nose is extended from either the 
normal or the special-handling pressure vessel 
and connects with the refuelling branch, 
effecting a seal between the machine and the 
reactor. Before extending the nose the 
hoisting connection between the machine 
and the fuel plug string is made manually. 
After completing the seal the spent fuel 
plug string is slowly hoisted into the three- 
position magazine in the normal-handling 
pressure vessel, the magazine rotated, and a 
new fuel plug string is lowered and locked 
into the reactor. During hoisting, the fuel 
element cooling system on the refuelling 
machine takes over from the reactor coolant 
circuit with no break, and until the spent 
elements are disposed of they and the 
surrounding parts of the machine are con- 
tinually cooled by the machine. The normal- 
handling pressure vessel and the cooling 
circuit are designed to a pressure of 500 Ib 
per square inch. The design temperature of 
most parts is 325 deg. Cent., but is 400 deg. 
Cent. in some cases. A novel circulator 
drive system is employed to ensure continuity 
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of cooling over the given range of 285 lb 
per square inch absolute to 15 lb per square 
inch absolute without absorbing excessive 
power at the full pressure condition. 

Should a fuel element fracture inside the 
reactor it is possible by using the special- 
handling vessel to inspect within the reactor 
charge tube with a television camera which 
may be lowered into the reactor. Also the 
pieces of a fractured element can be hoisted 
into the machine and temporarily stored 
prior to disposal. The special-handling 
equipment is designed to operate at atmos- 
pheric pressure. 

Provision is made for continuously viewing 
the parts being handled, by either the normal- 
handling or the special-handling equipment, 
through closed circuit television equipment. 
Both equipments carry a spare biological 
shield plug, which can be used to seal the 
reactor temporarily should it be necessary 
to leave the reactor without a fuel plug string 
in the branch pipe. 


CAROUSEL FOR STORAGE OF IRRADIATED 
FUEL ELEMENTS 

In the Calder Hall, Chapelcross and civil 
power stations now being built, the irradiated 
fuel elements are placed in a cooling pond 
to remove the heat generated by the initial 
high rate of radioactive decay. But for the 
A.G.R. it was decided to use dry cooling to 
avoid the risk of chemical reaction between 
water and the fuel can material. After -dis- 
mantling the top plugs in the transit facility, 
the fuel element stringers are lowered, in 
special transporter tubes, into the carousel 
which is a magazine storage receptacle 
consisting of a cylindrical drum 25ft 6in 
diameter mounted on a vertical central 
spindle. The drum (illustrated here) weighs 
60 tons empty and 140 tons when fully 
loaded and has 290 storage tubes in its 
periphery on three pitch circles; each 
storage tube is capable of being accurately 
lined up with any one of three transit tube 
stations. . Thus, the semi-automatic electrical 
control system which positions the carousel 
rotor is capable of selecting any one of 
3x 290=870 rotor positions ; this selection 
is done by two special rotor switches by 
which any storage tube can be lined up with 
any of the appropriate transit tubes. 

The carousel rotor (illustrated), which is 
supported wholly on a spherical roller 
bearing, is rotated by an electric drive 
through a variable speed gear unit and a 
heliocentric gear reduction unit. From an 
initial electric motor speed of 720 r.p.m. 
the carousel’s normal running speed is 
geared down to one-fifth r.p.m. and, for 
inching, a peripheral speed of 6in per minute 
can be obtained. An interesting detail is 
that the lower bearing which supports the 
rotor can be removed and replaced if necess- 
ary, without removing any of the fuel ele- 
ments and without impairing the efficiency 
of the CO, cooling system. 

The cooling system supplied for the 
carousel is designed to remove S568kW of 
heat from the fuel elements. CO, is circulated 
at a slight pressure above atmospheric 
through and around the fuel element stringers, 
the gas temperature rising to 370 deg. Cent. 
maximum, and passes through filter boxes 
which extract any dust particles in the 
circuit. Three coolers are provided, one 
acting as standby and the other two capable 
of 50 per cent duty each. In design they are 
very similar to the main heat exchangers, 
utilising the same type of spirally-wound 
finned tube. 

Three centrifugal blowers are provided, 
two driven by d.c. motors and one by a.c. 
motor. Failure of the a.c. supply auto- 


matically brings on to line the standby d.c. 
machine, ensuring a continuous supply of 
cooling gas to the carousel. 

A central panel provides for control of 
all the carousel electrical equipment, includ- 
ing carousel drum position control switch- 
gear. The carousel itself is being made by 
International Combustion, Ltd. The con- 
tainer for the carousel is being made by 
Babcock and Wilcox, Ltd., and it will 
provide for sealed-containment conditions 
similar to those for the main reactor con- 
tainment building. The container is 27ft 
internal diameter and 21ft 6in high, and 
constructed of gin thick steel plate and 
is classed as a medium-duty pressure vessel 
to Section 3 of B.S. 1500 and designed to 
Lloyd’s requirements. The operating con- 
ditions are, first, internal or external pressure 
of 2 lb per square inch with temperatures 
in the range of 15 deg. to 50 deg. Cent. 
(59 deg. to 122 deg. Fah.) ; the total leakage 
at 2 lb per square inch must not exceed 
0-5 per cent of the gross’ volume of the 
container in twenty-four hours. 

The container is designed to carry a number 
of thrusts and moments from pipe con- 
nections as well as the pressure-loading and 
a roof-loading. A high order of dimensional 
accuracy is required and the following limits 
have been established: for the cylinder, 
divergencies not exceeding 0-5 per cent on 
diameter and 0-875in on 6ft arc; for the 
conical section divergencies not exceeding 
0-5 per cent on diameter and 0-75in on 
4ft 6in arc. 

The container will be pressure tested at 
an external pressure of 2-5 lb per square inch 
and then at an internal pressure of 2-5 lb 
per square inch ; finally a leakage test at 
2lb per square inch internal pressure will 
be applied. 


FuEL HANDLING 


Clean Fuel Handling.—Equipment is being 
built by International Combustion (Nuclear 
Applications), Ltd., for transporting the new 
fuel element stringers from a clean room 
outside the main containment building, 
through an air lock to a location from which 
they can be hoisted into the refuelling 
machine prior to loading into the reactor. 

The fuel element stringers are strapped 
to a stainless steel tray mounted on rails. 
The outer door of the air lock is then opened 
and the tray is pushed into the lock until 
pinions on the tray engage with lugs on a 
chain conveyor which runs inside the air 
lock. The tray, complete with stringer, 
passes through the air lock inner door to a 
second conveyor until a final track limit 
switch stops the tray in a position ready for 
elevating. This second conveyor is hinged 
at its lower end, enabling the whole conveyor 
assembly and tray to be hoisted to the 
vertical where the fuel element stringers can 
be lifted into the refuelling machine. 

Mortuary.—Ten so-called mortuary tubes, 
each 8in diameter and 52ft long are mounted 
vertically in the concrete of the biological 
shield. In the event of failure of a fuel 
element can, or a blockage in the carousel 
or in its transit system, a mortuary tube can 
be used to store one complete fuel element 
stringer after it has been removed from the 
reactor. The fuel elements are continuously 
cooled by CO, flowing through the mortuary 
tubes at low pressures above atmospheric in 
a closed circuit. The gas passes from the hot 
elements through a cooling and filtering 
system and is recirculated through the 
mortuary tubes by centrifugal blowers. All 
the cooling plant on the mortuary is shielded 
by steel or concrete, but facilities have been 
incorporated in the design to enable the 
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centrifugal blowers to be maintained and the 
filter boxes to be replaced without removing 
any of the protective shielding. 


FugEL ELEMENT EXAMINATION 


One of the main functions of the A.G.R. 
is to provide for the large scale testing of 
fuel elements so that the design of fuel 
elements for full scale power reactors of 
this or similar type can be based on a large 
amount of irradiation data. As already 
stated the main charge of the reactor will be 
made up, initially, of two kinds of cans, 
beryllium and stainless steel. A few of the 
reactor channels can be sealed off from the 
main cooling gas circuit to provide loops 
in which the fuel elements can be tested at 
higher temperatures or in impure cooling 
gas. 

It is intended that one or two stringers a 
week will be selected for examination and 
after the cooling period in the carousel, 
they will be delivered to the special research 
and development cave instead of the normal 
dismantling unit.- This cave is a laboratory 
some 40ft by 8ft with thick concrete walls, 
equipped with zinc bromide windows. All 
operations in the cave are controlled re- 
motely, some are carried out by fully auto- 
matic machines while others involve the use 
of “‘ master-slave” manipulators. 

The cave is in two parts, in the first of 
which the stringers are dismantled into their 
individual fuel elements and structural com- 
ponents. In the second part, the fuel elements 
are examined, including the measurement of 
outside dimensions by means of mechanised 
gauges and radiographic inspection to show 
up any gross changes in the fuel inside the 
can. Finally, equipment which is now being 
developed will sort out fuel elements with 
defective cans from those which have re- 
mained sealed ; this identification is vital, 
since signals on the reactor burst fuel element 
detection gear only indicate the presence of 
one defective element among the 432 (or 
168) in the stringer ; further effective work 
on the failures depends on identifying the 
defective elements. 

After this preliminary work, the fuel 
elements (about 100 per week, of which 
very few are expected to be failures) are 
taken to the metallurgical examination lines 
which will be housed in one of the old 
Windscale Pile Blower Houses. Since the 
elements are now being handled individually 
rather than in large batches, a lesser thickness 
of shielding is practicable, and in the lines 
lead bricks from 4in to 10in thick are used. 

The fuel elements, which were kept intact 
during examination in the caves, are cut 
up in the lines, the cans taken off the fuel 
and observations made on the sections. 
These observations are wide in scope : for 
instance measurements will be made on the 
distribution of fission product gases in the 
elements, to discover how: much of the gas 
is retained in atomic form in the uranium 
oxide where it was produced, and how much 
has escaped to be retained in the can as a 
gas. In another part of the line, sections 
through the UO, fuel will be cut and polished 
for microscopical examination to determine 
whether small cracks exist which could, 
under more severe operating conditions, lead 
to a complete breakdown of the fuel. Pol- 
ished metallurgical sections of beryllium and 
stainless steel cans will also be prepared, 
so that any effects of irradiation, e.g. the 
production of helium bubbles in the beryl- 
lium, can be seen. These sections will be 
examined using optical microscopes ; sub- 
sequently an electron microscope, which is 
already installed in the laboratories, will be 
used on some specimens to make observa- 
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** HERO ” (Hot Experimental Reactor, Zero Energy). 
view of the reactor and: gas circuits 


tions at the highest possible magnification. 
Other important information will be derived 
from mechanical strength tests on fuel and 
can, from density measurements, from 
samples heated to temperatures higher than 
reactor temperatures, &c. 

All this information will be used, in con- 
junction with that obtained elsewhere in the 
Authority, to assess the changes that have 
taken place in fuel elements in the reactor 
under normal and extreme conditions. By 
the examination of a carefully selected 
sample of intact fuel elements and an ex- 
haustive study of all fuel element failures, a 
complete picture will emerge of how these 
changes affect fuel element life. 


“HERO”? : Hot EXPERIMENTAL REACTOR— 


ZERO ENERGY 


As we have indicated already, one of the 
major functions of the A.G.R. at Windscale 
is to assess behaviour and life of the fuel 
elements at high neutron flux and tempera- 
ture; this task demands long periods of 
continuous operation at maximum power. 
Of equal importance to the development and 
optimisation of A.G.R. type civil reactors 
is the study of the reactor physics of the 
system. Thus a reactor for physics study is 
required having inherent flexibility of oper- 
ating conditions. This requirement implies 
a low neutron flux to enable subsequent 
access to the reactor to be obtained for 
rearrangement of the core and experimental 
equipment. 

Therefore another reactor, “HERO” 
(Hot Experimental Reactor—Zero Energy), 
having a similar graphite core and enriched 
uranium oxide fuel elements to A.G.R., is 
being built to provide a suitable high- 
temperature reactor in which the physics of 
the A.G.R. system may be studied. The 
flexibility of “‘ HERO” is such that graphite 
moderated core arrangements other than 
A.G.R. can be investigated. Among the 
investigations to be made with “ HERO” 
are measurements of flux distributions in the 
core, effect of rearrangements of fuel elements 
within the graphite moderator, of variation 
of the fuel element pitch and of a temperature 
difference between the fuel and graphite. 

_ As can be seen from the artist’s cut-away 
impression herewith, the graphite core con- 





This artist’s impression gives a cut-away 


taining the fuel elements is housed in a 
steel vessel, and heated by a flow of carbon 
dioxide. Coolant gas flow is, by means of 
circulators and heat is supplied by electrical 
heaters, both circulators and heaters, together 
with a heat exchanger and cooler, being 
housed in external circuits attached to the 
vessel. Fuel may be charged and discharged 
through standpipes in the top of the vessel, 
on which other reactor equipment is also 
mounted. The whole of the reactor and its 
associated plant is housed in an enclosed 
concrete building forming a secondary con- 
tainment. 

In order that “HERO” may be com- 
plementary to A.G.R. the graphite has been 
designed as a geometrical reproduction of 
the A.G.R. core, having the same overall 
dimensions of 18ft 4in diameter by 18ft 
high, and the same fuel element lattice pitch 
and channel diameter. To provide additional 
data on the optimisation of the reactor 
system a high degree of flexibility has been 
built into the graphite structure. It can thus 
be rebuilt to different fuel element lattice 
pitches for a comparatively small increase 
in the quantity of graphite. Also the size 
may be reduced axially and radially to 
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enable various core configurations to be 
investigated. Small diameter holes passing 
through the depth of the core are also 
provided across three diameters to enable 
radial and axial flux distribution to be 
measured. 


The core is supported in a 21ft diameter 
stainless steel vessel, containing a number 
of standpipes in its top dome, on which 
are mounted reactor control rod’ actuating 
mechanisms, fuel handling and experimental 
equipment. The vessel is also provided with 
means of access to the core for personnel 
and instrumentation leads, and mountings 
for neutron sensitive chambers which pro- 
trude into the core for reactor control. 

As the reactor is to run at very low 
neutron fluxes the nuclear power output is 
normally less than 1kW. An external means 
must therefore be provided to heat the core 
to the required operating temperature up 
to a maximum of 500 deg. Cent. Carbon 
dioxide is therefore circulated at 1-lb or 2 lb 
per square inch above atmospheric pressure 
through the core past a’ 450kW electric 
heater and water cooler. The heater and 
cooler are housed in coaxial ducts which 
form an external circuit attached to the 
vessel. Two of these external circuits Gre 
provided, and each contains, in addition, a 
gas circulator and regenerative heat ex- 
changer. This regenerator enables the gas 
entering the circulator to be cooled to less 
than 70 deg. Cent. without undue heat loss, 
thus avoiding the difficulties of a high 
temperature circulator. A small percentage 
of the gas flow is continually by-passed 
through a clean up filter and gas drier, and 
this gas is also continually sampled to 
measure the concentration of beryllium, 
water vapour, oxygen and alpha and beta 
activity in the gas. The accompanying dia- 
grams show cut-away views of the gas 
circuits and indicate the gas flow path. 

Temperature of the core is controlled by 
means of an automatic control system regu- 
lating the electrical power supplied to the 
heaters. This system in conjunction with 
the cooler, which is in continuous operation, 
enables the core to be heated or cooled in 
the minimum time of approximately four 
days, or to be held at any required tempera- 
ture for an indefinite period. The two 
heaters may be independently controlled, 
and the gas from one circuit ducted through 
a small number of fuel channels. The 
temperature of these fuel elements may thus 
be controlled at a different temperature to 
the remainder of the fuel and graphite. 

Because of the low operating neutron 
flux no appreciable amount of fission pro- 
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ducts is formed in the reactor. The fuel, 
however, is canned in beryllium and may, 
at a later date, contain plutonium, both of 
which present a health hazard. To restrict 
their possible release in the event of a 
breach of the primary containment, the 
reactor and all plant directly connected to 
it are completely contained in a concrete 
building. Air in the building is being changed 
continuously by means of a ventilation 
system, ingoing and outgoing air being 
filtered. The outlet filter has an exceptionally 
high efficiency. 

The containment building comprises a 
cylindrical reactor vault housing the vessel 
and core, a plant room alongside the vault at 
ground level containing the external gas 
circuits, and a reactor room above the vault 
housing reactor control and refuelling equip- 
ment. The walls and ceiling of the reactor 
vault are constructed from concrete 4ft 
thick to provide a biological shield against 
gamma radiation and fast neutrons emitted 
while the reactor is critical. , 

For economy and ease of construction 
the containment building is housed in part 
of one of the disused fan houses of the 
Windscale piles, the reactor control room, 
fuel element store, electrical switchgear, 
office, graphite and carbon dioxide storage 
accommodation being contained in this 
building. 

The reactor is controlled by fourteen 
boron steel coarse control rods operating 
together, and two similar fine control rods, 
used for final balancing of the reactor. 
There are in addition six safety rods, which, 
with the coarse rods, automatically drop 
into the core on the occurrence of any one 
of a number specified contingencies. All 
controls are operated from the reactor 
control room, which also contains compre- 
hensive instrumentation showing the state 
of the reactor and all associated equipment. 

Fuel may be charged and discharged, 
while the reactor is hot but sub-critical, by 
means of special fuel handling equipment 
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which enables fuel handling operations 
within the reactor to be carried out remotely. 


REACTOR PHysicSs WORK AT WINDSCALE 

The work at Windscale may conveniently 
be divided into the following groups. 

(1) Preliminary experiments to assist the 
start up of “HERO” and A.G.R._ This 
programme of work will provide information 
on the effects of loading fuel, control rods 
and other absorbers sufficiently early to 
enable the start up of ““ HERO” and A.G.R. 
to be planned more accurately. As a result 
the loading of these reactors can be carried 
out more expeditiously with consequent 
saving in time. 

(2) Measurement of the constants of the 
A.G.R. core to check the validity of the 
current method of calculation, based on the 
Research Group’s general programme, when 
applied to the specific Windscale A.G.R. 
design. 

(3) A detailed measurement of the dis- 
tribution of neutrons near fuel elements and 
within the graphite moderator to assist in 
calculating the power that will be generated 
in the reactor. These measurements will also 
be vital to the sensible interpretation of 
future irradiation experiments in A.G.R. 

In this work the reactor physics group 
will use four main experimental rigs, as 
described below. 

(a) Exponential Stack.—This stack is a 
small part of a reactor core driven by 
neutron sources located in its base. This 
stack is at present built with a square lattice 
but by moving alternate vertical slabs by 
half a brick width a triangular lattice can be 
obtained and the two types of lattice com- 
pared. 

Because of the high enrichment of the 
A.G.R. fuel the size of stack normally used 
for a conventional exponential experiment 
would be super-critical. Since the exponen- 
tial stack shown is loaded with natural fuel 
it can be built either large as it is at present 
or as a small stack. In this way the usefulness 
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(Left) Rotor of carousel with 290 holes for storage of fuel elements 


(Below) Simplified flow diagram of ‘‘ HERO ”’ gas circuit 
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of a small exponential stack can be assessed. 

(b) Approach-to-Critical Stack.—This stack 
is an exact replica of part of the A.G.R. 
core that very nearly approaches the critical 
size and it will be used for the experiments 
listed in (1) and (2) above. 

Because of the small critical size of the 
A.G.R. core it has been necessary to modify 
the current method of calculation to predict 
its behaviour. The approach-to-critical stack 
will be used to check these calculations by 
measuring directly the critical size. In 
addition, it will be used to measure the 
change in reactivity as fuel is loaded up to 
almost critical size and the reactivity absorbed 
by control rods and other absorbers. 

The design of the approach-to-critical 
stack is such that by re-arranging the graphite 
bricks and spacers it can be built to give 
many lattices other than the 10-75in trian- 
gular arrangement of A.G.R. It is thus a 
versatile stack that will be able to play an 
important part in any programme of work 
for civil A.G.R. type reactors. 

Design work is completed and the stack 
is due to come into service in September. 

(c) Fine-Structure Stack.—This stack is 
also similar to part of the A.G.R. core, but 
because of its physical dimensions it is 
considerably below critical size. By siting 
really powerful neutron sources in the base 
it will be possible to make the detailed 
measurements referred to in (3) above. 

This stack will be used to investigate 
neutron fine flux distributions in the cluster 
and within the individual pencils making up 
the A.G.R. fuel assembly. In addition, 
measurements made with it will enable the 
thermal utilisation factor, i.e. the efficiency 
of using thermal neutrons, to be obtained 
and compared with the calculated value. 
A further measurement, using a new tech- 
nique being developed at Windscale, will be 
the conversion factor or ratio of fissile 
atoms produced to those destroyed in fission. 

It is expected to be in service later this 
summer. 
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(d) A.G.R. Fine Structure Stack.—This 
stack is similar to the one described in (c) 
above but, instead of using fixed neutron 
sources located in its base it will be driven 
from a beam coming from the A.G.R. It 
will supplement the work of the fine structure 
stack (c) when it is commissioned in 1961. 
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Advanced Gas-Cooled Reactor.—Acheson Colloids, Ltd., 
graphite ; W. H. Allen, Sons and Co., Ltd., diesel standby sets ; 
Babcock and Wilcox, Ltd., centre biological shield, reactor con- 
tainment building, airlocks ; N. G. Bailey and Co., Ltd., general 
electrical installation ; J. Blakeborough and Sons, Ltd., main 
gas valves and operating mechanisms ; Broom and Wade, Ltd., 
air compressor ; John Brown (SEND), Ltd., upper refuelling 
tubes, refuelling machine ; Burnett and Lewis, Ltd., gas driers ; 
Brush Electrical Engineering Company, Ltd., 6MVA _ trans- 
formers ; Chloride Batteries, Ltd., d.c. battery ; Cockburns, 
Ltd., gas safety valves ; Constructors John Brown, Ltd., erection 
and operation of 130-ton guy derrick ; Costain-John Brown, 
main contractor for reactor instrumentation, main reactor control 
room panels ; Davenport Engineering Company, Ltd., cooling 
towers; Dewrance and Co., Ltd., ancillary CO, valves ; 
Elliott Brothers (London), Ltd., control rod mechanisms, 
frequency converter sets and ancillary equipment, emergency 
shutdown equipment ; English Electric Company, Ltd., turbine 
and feed heating plant, 33kV switchgear ; Ericsson Telephones, 
Ltd., telephones ; Evans Lifts, Ltd., turbine building lift ; 
Ewbank and Partners, Ltd., turbine hall consultants ; Fairleede 
Engineering Company, Ltd., Graphite restraint gear ; Ferranti, 
Ltd., 750kVA transformers ; Fischer Bearings Company, Ltd., 
graphite support bearings ; Fleming Brothers, Ltd., structural 
steelwork for reactor and turbine house ; Flight Refuelling, Ltd., 
refuelling branch latch mechanisms ; General Electric Company, 
Ltd., motor alternator sets, h.t. cables ; Hadfields, Ltd., control 
rods ; Matthew Hall and Co., Ltd., main heating and ventilation 


of containment vessel ; Henry Hargreaves, Ltd., inner shield 
cooling plate work ; Harland and Wolff, Ltd., graphite support 
plates ; Hick, Hargreaves and Co., Ltd., vacuum pumps, dump 
condenser ; Hopkinsons, Ltd., ancillary CO, valves, steam and 
feedwater valves ; James Howden and Co., Ltd., main CO, 
circulators ; Imperial Chemical Industries, Ltd., CO, storage 
plant ; International Combustion, Ltd., heat exchangers, inner 
gas ducts, carousel, mortuary tubes; J. T. Kennicott, Ltd., 
feed line dosing ; W. Kenyon and Sons, Ltd., lagging in turbine 
hall ; Walter Kidde Company, Ltd., fire protection equipment 
CO,) ; Laurence, Scott and Electromotors, Ltd., electrical work 
on main circulators; London Transformer Products, Ltd., 
1000kVA transformers ; Mather and Platt, Ltd., feedwater 
pumps, fire protection equipment (‘‘ Mulsifyre’’) ; Matterson, 
Ltd., fuel element building cranes ; Mitchell Engineering, Ltd., 
fuel transit station (mechanical dyework contractor) ; Neckar 
Water Softener Company, Ltd., water treatment plant; New 
burgh Engineering, Ltd., graphite restraint gear; Newton 
Chambers and Co., Ltd., containment ventilation chemical 
plant ; Plessey Company, Ltd., can failure detection equipment ; 
Plowright Brothers, Ltd., annular shield; A. Reyrolle and 
Co., Ltd., 11kV switchgear, 415V distribution boards ; John 
Smith (Keighley), Ltd., turbine hall crane ; Standard Telephones 
and Cables, Ltd., telephones; Stewarts and Lloyds, Ltd., 
CO, pipework, steam and feedwater pipework ; Switchgear and 
Cowans, Ltd., main 415V switchgear ; John Thompson (Wolver- 
hampton), Ltd., fuel element breakdown ; Vokes, Ltd., gas 
filters ; Wharton Crane and Hoist Company, Ltd., main reactor 
crane ; Whatlings, Ltd., civil engineering contractor ; Whessoe, 
Ltd., reactor vessel, tundish, support grid, hot box, inlet gas 
deflectors and thermal shield ; Whipp and Bourne, Ltd., main 
d.c. switchgear ; York, Shipley, Ltd., refrigeration plant. 

** HERO.”—Ashmore, Benson, Pease and Co., Ltd., reactor 
vessel; de Havilland Engine Company, primary circuits ; 
Elliotts Nucleonics, Ltd., flux plotting equipment ; 
Owen and Co., Ltd., charge machine ; 
Ltd., control rod system ; 
contractor. 

Fuel Examination Buildings.—N. G. Bailey and Co., Ltd., 
electrical installation ; Matthew Hall and Co., Ltd., mechanical 
installation ; E. G. Irwin and Partners, Ltd., consultants ; 
J. Laing and Sons, Ltd., civil engineering contractor ; Mendip 
(Chemical Engineering), Ltd., zinc bromide windows. 
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Measuring the Workability of 
Concrete 


By J. M. PLOWMAN, B.Sc., Ph.D., A.C.G.1., D.1-C., A.M.I.C.E. 


5) 


Assessment of the ** workability 


’ of a concrete mix should, in the author's view, 
be based on the amount of work necessary to compact the mix. 


A simple test 


suitable for dry mixes which are compacted on the site by vibration, is explained. 

Comparative tests have been made between this method of measuring workability, 

the slump test, the compacting factor test and the power absorbed in vibrating dry 
mixes to compaction. 


N the manufacture of concrete there are 

many aspects to be considered by the 
designer. High design stresses imply rich 
mixes or very dry concrete. Such dry 
concrete is difficult to place in narrow, 
heavily reinforced, sections, but much easier 
to place in mass. Rich mixes are easier to 
place than lean mixes, but they also have 
greater tendencies to shrink or creep, Which 
is the designer to use for his particular job, 
and which type of aggregate and cement? 
In the early days concrete was made stiff and 
compaction was achieved by heavy ramming 
by labourers. _Over the years it was found 
that more plastic concrete was easier to ram, 
and the labourer tended to lighten his task by 
adding more water. This of course reduced 


the problem of increasing the ease of placing 


without decreasing the strength. Research 
gradually showed that plasticity was in- 
fluenced by a number of factors, namely. 
the water : cement ratio; the grading of the 
aggregate; the shape of the aggregate; the 
complexity of the reinforcement; the relation 
between maximum aggregate size and mini- 
mum mould dimension ; the type of cement 
and the cement : aggregate ratio; and the 
method of compaction (hand ramming or 
vibration). From such research has grown 
the complex study of mix design where all 
the above factors are considered when 
planning a concrete structure. 

It was soon found necessary to have some 
measure of the workability, as it came to be 
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measure was the slump test. In this test a 
sample of concrete is compacted in a standard 
manner within a conical form, which is then 
removed and the resultant settlement of the 
concrete (i.e. the slump) is measured. The 
wetter or more workable mixes have the 
greater slump. This test is satisfactory for 
the wetter mixes and is still used to-day on 
site as a test of quality or uniformity for 
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comparing batches of concrete made with 
the same aggregates grading and mix 
proportions. With some mixes the cone of 
concrete suffers a shear failure instead of 
subsiding, whilst in drier mixes no slump 
occurs. In these cases no result is obtained 
and therefore no comparison may be made. 
The slump test is therefore limited to mixes 
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which are sufficiently plastic and adhesive to 
subside without disintegrating. 

Further tests were devised to overcome this 
difficulty. The flow table caused the sub- 
sidence of a moulded sample of conerete 
by lifting the table and dropping it through 
a constant distance upon an anvil. The 
number of “‘ bumps” required to cause a 
given spread of the concrete was taken as the 
measure of its workability. The flow table 
never became popular and is little used to-day. 
Other types of tests involved the penetration 
of the concrete by variously shaped masses 
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WATER IN MIX — PER CENT 
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surface and shaken or jolted until submerged 
to a given degree. All of these have failed to 
come into general use. A derivation of the 
flow table where the concrete is made to flow 
by jolting, under the wall of a cylinder 
suspended inside the mould has been popular- 
ised in America by Collier! and Powers.? 
In a European development the table is 
vibrated instead of jolted; this is the Vebe*® 
test, which is really a remoulding test, a cone 
of concrete being vibrated in a drum until it 
forms a cylinder. To check the degree of 
compaction a glass plate rests upon the 
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surface of the concrete, vibration being 
continued until the cement paste forms an 
uninterrupted film under the plate. The 
time of vibration is taken as a measure of the 
workability. 

More theoretical considerations of the 
problem showed that the previous tests were 
unrelated to the work required to compact 


a sample of concrete. In this country much 
work before the war resulted in the intro- 
duction of the compacting factor test by the 
Road Research Laboratory,* in which a 
sample of concrete is allowed to fall freely 
from a hopper into a second hopper and 
thence into a cylinder. The workability is 
expressed as the ratio of the weight of 
concrete which has fallen into the cylinder, 
struck level with the cylinder top, to the weight 
of concrete in the cylinder when fully com- 
pacted. The test is theoretically a measure 
of compaction achieved by a constant amount 
of work applied to the concrete by falling. 
In practice it is found that some mixes stick 
in the hoppers and have to be helped through 
by prodding. The test is not very sensitive 
to dry mixes such as are used in vibrated 
concrete and has the disadvantage that two 
weighings, the compaction of a cylinder of 
concrete, and several divisions and sub- 
tractions are involved in the calculation of the 
result. The test cannot be described as rapid. 

A test of workability requires that it should 
be speedily completed with the handling of as 
small a sample of concrete as possible. It 
should be simple in operation with no com- 
plicated calculations so that it may be carried 
out on site by semi-skilled labour. The 
ideal is to complete the test before the mix is 
discharged from the mixer so that any neces- 
sary amendment may be made without loss of 
time or waste of material. The test should 
have a good record of repeatability with 
simple cheap equipment. The most import- 
ant requirement is, however, that the test 
should be a measure of the work required to 
make concrete flow past obstructions and 
form a compacted mass. 

The compacting factor test applies a 
constant amount of work to a concrete 
sample whereas in the Vebe test vibration is 
continued, i.e. work is applied, until com- 
paction is achieved. The Vebe test is not 
carried out at either constant amplitude or 
constant power input, so that the total work 
done on the concrete is not necessarily 
proportional to the time measured. One 
limiting factor in the compacting factor test 
is the small amount of work actually per- 
formed on the concrete sample in relation to 
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the work necessary to compact it fully in the 
case of drier mixes. 

The author has developed a suggestion 
made by Professor A. L. L. Baker some 
eleven years ago in the design of a simple 
workability test suitable for stiff mixes used 
in vibrated concrete. The tests here reported 
compare its performance over a range of 
workabilities with results obtained from 
slump tests, compacting factor tests and 
measurements of work required to achieve 
full compaction of a sample of concrete. 
The apparatus (Fig. 1) is simple, consisting 
of a sloping channel down which a com- 
pacted mass of concrete is caused to flow by 
vibrating the whole in a vertical direction at a 
constant power input. The slope is con- 
stricted at the lower end so that the concrete 
is forced to change its flow path, as it would 
around reinforcement. In practice a given 
weight of concrete is measured on a simple 
beam balance, and compacted by hand in a 
standard manner in a removable mould at the 
top of the slope. The whole assembly is then 
vibrated and the time in seconds for half the 
initial weight of concrete to flow down the 
slope and be deposited on the balance is taken 
as a measure of the workability. In practice 
only one fixed weight is required for the 
balance; two weighings with this combine to 
form the initial quantity of concrete. A 
vibrating table or an attached vibrator of 
small output may be used. If a control for 
varying the power input is available, a 
constant setting should be used; further, the 
slope of the channel must be kept constant. 
A spirit bubble attached to the channel 
facilitates levelling. The author has used 
both table mounting and attached vibrators 
for the test and found them equally effective. 
The test may be made more sensitive by 
decreasing the slope of the channel, i.e. the 
time measured is increased. 

In these tests #in maximum size Thames 
gravel aggregate and sand were separated 
and recombined to give the gradings Nos. | 
and 4 of Road Note 4 (Fig. 2) these being res- 
pectively very harsh and very sanded. 
There are rarely gradings which fall outside 
their envelope. The angle of slope was 
maintained constant for all tests. In order 
to compare the actual work absorbed in 
compaction, specimens were compacted in a 
cube mould upon a vibrating table with 
constant power input ;_ the time required for 
compaction, judged by eye, being measured. 
Preliminary tests over a variety of mixes and 
gradings showed that results could be repeated 
closely with the slope test, so that to reduce 
the number of tests only two were carried out 
for each grading—water cement ratio—mix 
proportion combination. 

The time required to compact a constant 
weight of concrete in the cube mould 
(Figs. 3, 4) varied more widely than the slope 
times (Figs. 5, 6), but the curves are very 
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similar to those obtained by the author® 
some twelve years ago for a range of gradings 
and mixes; Fig. 7 is taken from these results 
using grading ““A”’ in Fig. 2. The author 
showed on that occasion that the time re- 
quired to vibrate concrete to compaction at 
constant frequency and amplitude was in- 
dependent of the cement content. The time 
for vibration was also shown to be directly 
proportional to the power absorbed by the 
concrete so that the time could be used as an 
inverse measure of workability. It was 
further demonstrated that the time required 
for compaction, i.e. total work done on the 
concrete, or workability, was inversely pro- 
portional to the percentage of water in the 
mix where the percentage of water in mix 


- weight of water x 100 


~ weight of water-++ weight of aggregates 
+weight of cement 





When discussing workability it is frequently 
claimed that by increasing the cement content 
of a mix the workability is increased. In 
fact, as has been pointed out by many writers, 
increasing the cement content and main- 
taining the water : cement ratio results in an 
increase in the total quantity of water in the 
mix. Early writers attributed this increase 
in workability to the increase in cement paste; 
it is, however, solely due to the increase in the 
amount of water present. 

Varying the grading produces small dif- 
ferences in the shape of the time/per cent 
water in mix curves, increasing the accelera- 
tion of vibration results in a small reduction 
in the time required for compaction and 
causes little variation in the shape of the 
curves. The original work was carried out 
at constant acceleration whereas the work here 
reported has been carried out with constant 
power input. Bearing in mind the slight 
difference in gradings (Fig. 2) there appears 
to be no significant difference in using the 
time for compaction as a measure of work- 
ability with either constant acceleration or 
constant power input. The curves for slope 
test and time for compaction (Figs. 3, 4, 5, 6) 
have been plotted together on Fig. 8, showing 
very close agreement in shape, particularly for 
the harshest grading No. | which is typical of 
mixes used with vibration. 


It may be concluded, therefore, that the 
slope test is closely related to the actual work 
required to compact a given quality of 
concrete. The tests were all carried out 
without supervision by an assistant com- 
parable with a ganger on site, so that the 
repeatability of results is more typical of site 
conditions than of very accurate laboratory 
tests. Comparison of the curves shows 
closer agreement between the points obtained 
for the slope tests (Figs. 5, 6) than for the 
compacting factor tests (Figs. 9, 10). Parti- 
cularly is this so for the harsher grading. 


slope may be of use. It will be seen, there- 
fore, that the tests are complementary, each 
having its place in testing technique according 
to the amount of water in a mix. The slope 
test may have its range extended by varying 
the slope or the power input. 

It is not claimed that the slope test forms a 
highly accurate piece of scientific equipment 
nor that the tests here reported are very 
extensive and complete. It is suggested that 
it forms a quick, easy method of measuring 
workability in dry mixes with a close approxi- 
mation to the actual work required for 
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The slump tests (Figs. 12, 13) show a measure 
of linearity between water content and slump 
over the range 11 per cent water to 84 per cent 
water; below the latter there is zero slump 
and the test cannot be used. The com- 
pacting factor test has a lower limit of about 
74 per cent water below which the curve is 
ambiguous, having two values for a given 
water content. The slope test when used for 
the harshest grading is usable down to 6 per 
cent water content, Fig. 11 showing the 
relationship between percentage water con- 
tent and water: cement ratio for mixes from 
1:2 to 1:10 cement : aggregate ratio has 
approximate zones drawn thereon in which 
the three tests, slump, compacting factor and 
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compaction in normal reinforced sections. 
The time in preparing and testing a specimen 
in the slope test is much less than in the 
compacting factor test and the cleaning of the 
apparatus preparatory to a second test much 
more easily carried out. Like the slump test 
no calculations are necessary, merely a 
measurement of time, enabling semi-skilled 
men to carry out the test in a reliable way. 
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British Exhibition in New York 


OUR AMERICAN EDITOR ENTHUSES 


Last week we published a short account of the British Exhibition in New York. 

As looked at from this side of the Atlantic the Exhibition is not very attractive 

owing to the fact that so little that is novel is on show. But the view of a New 

Yorker might, we recognised, be very different. So it has proved. Our American 

Editor, whom we asked to comment bubbles with enthusiasm. Americans, it is 
clear, are deeply impressed. 


AST year, for the first time in history, 

Britain exported more than a thousand 
million dollars’ worth of goods to the United 
States, thus ending a long and painful 
imbalance of trade. It is against this back- 
ground of achievement that one should view 
the British Exhibition, which was opened by 
the Duke of Edinburgh, in the company of 
Vice-President Nixon and Governor Rocke- 


feller, at the New York Coliseum last 
Friday. The exhibition is, of course, 
designed primarily to encourage trade 


between the two countries, and if style and 
presentation count for anything, it should 
certainly succeed in doing so. No expense 
seems to have been spared to spread before 
American eyes a most colourful panorama 
of history and current accomplishment. 
The general improvement of Anglo-American 
relations surely must be another aim of the 
present show. There are those in the 
United Kingdom who wonder if the average 
American has not gained the idea that 
Britain belongs to the past, that it is a sort 
of preserved museum, rather than a vibrant, 
progressive section of the modern world. 
If there are such Americans, even a brief 
visit to the Coliseum should change their 
thinking, for on display there is abundant 
evidence of how wide awake and ingenious 
Britons are to-day in every field of science 
and technology. In opening the fair, Prince 
Philip took particular note of these contrasts 
between ancient tradition and modern tech- 
nology, which is the theme of the exhibition. 
‘* Britain is not just an old country of totter- 
ing ruins inhabited by idle roués in eye- 
glasses, where yokels quaff ale by the tankard 
outside rickety pubs,” he said. “‘ Scotland is 
not entirely peopled by huge red-headed men 
in kilts and hairy legs who drink whisky 
when they are not playing the pipes or tossing 
the caber. Don’t be misled by what looks 
like old-fashioned pomp and pageantry, 
whether it be in the City of London or in 
Parliament and in which the Queen frequently 
takes part. Remember that these same 
people started the Industrial Revolution. 
It is true, of course, that the plumbing in 
some of our older houses is not all that it 
might be, but that doesn’t alter the fact that 
three out of every five gas turbines flying 
or on order in the entire Western world are 
British, or that one-third of the world’s 
merchant tonnage is equipped with British 
radar.” 

Even in a building so vast as the Coliseum 
it is impossible to do more than show a 
cross-section of what British industry has to 
offer to the American consumer as well as to 
American industry. British consumer goods 
are already so well known on the American 
market that only samples of the cream of 
luxury products—gold and silverware, china, 
furnishing fabrics, knitted woollens, Irish 
linen, men’s clothing—need be shown. But 
perhaps the greatest interest is likely to be 
aroused by the U.K. Design 1960 exhibit, 
showing examples of modern British designs 
in home furnishings and everything else that 
goes into the house. British antiques, which 


are appropriately placed alongside, and 
British traditional designs have long been so 
popular in the U.S.A. that the development 
of a modern British style has largely passed 
unnoticed. But the greatest emphasis in the 
exhibition is on the products of Britain’s 
engineering industries, for it is in these fields 
that the greatest progress has been made in 
the post-war years and the greatest increase 
in exports to the United States as well as to 
the rest of the world. Motor cars have been 
the most rapidly expanding export, and 
models of the latest British automobiles are 
being shown by all leading manufacturers. 
But they are also showing for the first time 
in the U.S.A. a comprehensive range of 
trucks, especially light lorries and com- 
mercial delivery vans, which should offer 
great attractions for American buyers. 

The rest can only be covered by one or 
two examples in each field—but the field is 
vast, ranging from aircraft and aero engines 
to tractors and diesel engines, from heavy 
electrical equipment to electronics and audio- 
equipment, from shipbuilding to steel and 
chemicals, from tubes to cables, from 
cigarette-making machinery to office mach- 
inery. Other sides of British life are there too. 
The City of London and some of the many 
services which it provides to oil the wheels 
of trade and commerce throughout the world; 
the great air and shipping lines of Britain, 
some public institutions like the Royal 
Mint, the B.B.C. and the General Post 
Office; an English Inn and a Grocery Store 
selling British foodstuffs; the works of 
some of the leading British artist craftsmen; 
the humour of Punch and the New Yorker. 
And finally—transcending all else—a tribute 
to one of the greatest Englishmen of all time, 
Sir Winston Churchill, who, addressing a 
Joint Session of Congress during the war, 
said : “‘ I avow my hope and faith, sure and 
inviolate, that in the days to come the 
British and American peoples will for their 
own safety and for the good of all walk 
together side by side in majesty, in justice 
and in peace.” 

The official British Government exhibit 
on the ground floor has been designed as an 
introduction to the whole exhibition. It 
aims at reminding visitors in an amusing 
way of certain basic facts about the country 
and the people who have produced the goods 
seen in the rest of the halls. To achieve this, 
a number of novel display techniques have 
been devised. On entering the exhibit, 
visitors find themselves facing a vast screen 
60ft wide on which is a continuous projec- 
tion of the band of the Irish Guards march- 
ing in their ceremonial uniforms past the 
statue of Eros in Piccadilly Circus. The 
exhibit reminds the visitor of the colour and 
tradition which are at the heart of British 
life. But it does more. Four musicians 
march apart in close-up and each has a 
basic message to put across : 

** Britain is less than half the size of Texas 
Nearly half the world’s trade is in ££ 


Your population is three times ours 
We are the second largest trading nation 
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Four-fifths of our people live in towns 
We have to import half our food 


Britain—your largest supplier in Europe 
Britain—your largest buyer in Europe.” 


Then on down a corridor flanked by revolv- 
ing pillars, each of which illustrates some 
interesting fact about Britain and Britons. 
A raised walk-way carpeted by a Broadloom 
deep-pile carpet, specially made on the very 
loom which produced the carpet for the 
Coronation, leads to the central feature of 
the exhibit. Science is now international, 
most discoveries are the product of co- 
operation between workers in different lands. 
But Britain is still in the forefront of research 
and development. Here, therefore, is a 
stage on which are dramatically set out five 
claims to top scientific rank. The Jodrell 
Bank radio telescope is shown probing into 
outer space. The “‘ Hovercraft” is illus- 
trated crossing the English Channel on its 
cushion of air. Visitors see the Melrose 
heart-lung machine, which saves life in 
delicate operations. A model illustrates the 
structure, first worked out by two British 
scientists, of a molecule of deoxyribonucleic 
acid (D.N.A.), which may well hold the 
secret of life. The Calder Hall nuclear power 
station is shown feeding into the national 
electricity system current obtained by split- 
ting the atom as Rutherford first did at 
Cambridge in 1919. 

Britain, though an old country, is also a 
young one. That is the message which the 
official exhibit seeks to convey. Numerically 
the British are not one of the biggest nations 
of the world. But by combining tradition and 
discipline with enterprise and determination, 
by adding pursuit of truth to love of liberty, 
by marrying good humour with common sense, 
the British have maintained their place 
among the great military and industrial 
powers. They have much of value to offer to 
America, as the source of ideas, of armed 
strength and of material goods. Indeed, 
most visitors to the exhibition are unlikely to 
be aware of all the material goods with which 
Britain is already supplying America. Auto- 
mobiles, sweaters and whisky are familiar. 
But few people know about the needles, the 
police whistles, the live fish, the street gas 
lanterns and table tennis balls. Many are 
surprised to learn that Britain supplies 
America with air conditioning equipment and 
most of the lenses for Hollywood’s cameras. 

There follows, on the ground floor, a series 
of striking displays by some of Britain’s 
greatest industries and services. The land 
and its people, as seen by the tourist, are 
on show on the stand of the British Travel 
and Holidays Association. More and more 
Americans are being welcomed to Britain 
each year to see for themselves the centuries- 
old beauty of Britain’s countryside and 
monuments, and the new Britain that stands 
beside them. The Port of London is featured 
on the stand of the Port of London Authority. 
Britain is traditionally a seafaring country, 
and some of the recent achievements of her 
shipbuilding industry are shown on the 
stands of the Shipbuilding Conference and of 
several shipping lines. 

The B.B.C. now has listeners everywhere 
and an enviable reputation for truth and 
accuracy in broadcasting. It also instituted 
the world’s first public television service in 
1936 and now has the world’s most up-to-date 
television centre. Overseas broadcasting and 
the development of television are main themes 
of the B.B.C. exhibit. The British Iron 


and Steel Federation, representing the whole 
industry in Britain, has staged a display to 
demonstrate how steel is made, how it is 
used, and where it goes when it leaves Britain. 
The Central Information Desk is able to 
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answer almost any question about Britain. 
Trade visitors can discover the precise 
channels of distribution of British goods. 
The industrialist can learn how to go about 
setting up a British subsidiary. And anyone 
else who is interested in Britain for any other 
reason can have his inquiries answered. 

On the first floor, at the top of the main 
escalators, is London Arcade, where a cross 
section of the consumer goods for which 
Britain is famous can be seen. Here is the 
biggest and most valuable collection of gold 
and silver plate, both ancient and modern, 
ever to be seen in the United States ; it is 
staged by the Worshipful Company of 
Goldsmiths. Also here can be seen a collec- 
tion of modern British design for everything 
that goes into the home, selected by the 
British Council of Industrial Design. 

The second floor is devoted to a representa- 
tive display of precision engineering and 
electronics equipment, as well as to the British 
Motor Show presenting both motor cars and 
commercial vehicles. The motor industry’s 
contribution to the Exhibition has been 
co-ordinated through the British Automobile 
Manufacturers Association. This strong 
association is the only one active in the 
imported car field in the U.S.A. and although 
its work is mostly promotional in the further- 
ing of exhibitions, publicity and news of 
British automotive products, it is neverthe- 
less an important factor in the lead Britain 
has established and in bringing confidence to 
American customers and dealers. Britain’s 
progress in this field has been striking—from 
fewer than 2000 imports in 1947 to more than 
200,000 in 1959. This also represents a 
substantial investment, since the larger 
manufacturers have factory parts stocks to a 
value of many millions of dollars held in 
depots in key markets throughout the country. 
All these points are summarised graphically 
on three large illustrated panels between the 
commercial vehicle section and the car section. 
The first panel depicts the nation-wide 
American dealer organisation now supporting 
the import of nearly 15,000 to 20,000 British 
carsamonth. The second panel shows some- 
thing of British production methods which 
are believed to be as modern or even in 
advance of any in the world. Over the years 
it may have been forgotten that the first 
British production car was built in 1895 and 
that other original British inventions include 
such motoring landmarks as the first pneu- 
matic tyre, the first preselector gearbox, the 
first turbine engine, the first disc brakes and 
the first six-cylinder engine. The third 
display summarises Britain’s pre-eminence in 
motor sport in recent years, including current 
World Championships, and the establishment 
of the land speed record to just on 400 m.p.h, 
at the Salt Lake in Utah a decade ago. 

Among the many engineering exhibits on 
the second floor, the two largest stands are of 
particular interest : Tube Investments, with 
its wide range of products from capillary 
tubing to rolling mill machinery, and Vickers, 
equally diversified in the fields of shipbuilding, 
aircraft construction and general engineering. 
It is probably true to say, however, that the 
greatest public interest on this floor is being 
attracted by the quite outstanding display of 
the Molins Machine Company. In co-opera- 
tion with the American Philip Morris firm 
there has been set up an entire cigarette 
making and packaging “factory” at the 
Molins stand. The plant comprises a Mark 8 
cigarette making machine, an automatic tray 
filling unit, a packing machine for the popular 
American “ flip-top ”’ boxes, and an electronic 
weight analysing unit. The production rate 
of this factory-within-an-exhibition is 1500 
non-filter cigarettes per minute ! 


The third floor strikes an entirely different 
note. Much of the display here shows 
Britain in a relaxed mood. In the cinema 
a number of British short films are contin- 
uously on show. Documentary films—a 
medium in which Britain excels—are the main 
feature. Among the many interesting 
‘“‘ shorts” are those from the British Travel 
and Holidays Association showing some of 
the beauty spots of Britain ; but these are 
equalled in interest by films explaining the 
most modern techniques in industry and 
commerce to-day. The Red Lion Inn is a 
typical English pub set up in New York, 
complete with furnishings and Cockney 
barmaids to give the characteristic atmos- 
phere. Its name is taken from the heraldic 
symbol of the Exhibition. It has a Tudor, a 
Welsh, a Victorian and a Cotswold bar, 
where the visitor can enjoy a genuine cool but 
not chilled “‘ pint of bitter” straight from 
England while watching a game of darts. 
At the Grocers’ shop visitors can buy a 
number of the quality foods which are 
becoming as well known in the United States 
as in Britain. Visitors also have the opport- 
unity to see a selection of British posters 
entered for the exhibition competition. 

Among the special features on this floor is 
Churchill Corner, a tribute in honour of 
Sir Winston Churchill, donated by some of 
his friends. Two of the most valued items in 
Churchill Corner are on public display for 
the first time. These are a landscape, painted 
by Sir Winston and presented to President 
Eisenhower, which was loaned by the White 
House for the exhibition, and a bronze bust 
of Churchill by the sculptor Nemon, which 
ordinarily stands in Windsor Castle. This was 
loaned by Her Majesty Queen Elizabeth, who, 
with the President, is a patron of the 
exhibition. 

There also is an exhibition sponsored by the 
Smithsonian Institution of the works of 
many modern British Artist Craftsmen, 
including works by the late Sir Jacob Epstein, 
Henry Moore, John Piper, Barbara Hepworth 
and Reg Butler. A special corner has been 
set aside for laughter. The Editors of 
Punch and of the New Yorker have 
selected examples of humour on common 
themes on both sides of the Atlantic. A 
representative series of cartoons show the 
difference in treatment contrasted with a 
fundamental similarity of sentiment. Another 
corner of this floor is given over to one of the 
craziest creations ever to emerge from the 
inventive imagination of an English humorist: 
The Emett Railway. Here, Americans are 
making their initial acquaintance with Emett- 
land, that select but rather curious stretch of 
countryside skirting and embracing bits of the 
Cloud Cuckoo Valley. Its pride and joy is 
the Long -Suffering -to -Smugglers’ -Reach 
branch line which passes through many 
pleasing spots such as Twittering Woods 
(where the fox may be pursued but very 
seldom caught) and the Duckwallow Marsh 
where, in the interests of preserving newts 
and pond life, engines are requested not to 
fall in, but very often do ! 

In summary, the sponsors, organisers and 
exhibitors deserve a hearty vote of thanks 
for a job well done under difficult circum- 
stances. Many a British director of pub- 
licity probably had his first taste of dealing 
with the rather independent American union 
labour in putting up his firm’s stand at the 
Coliseum. By now, thousands of Americans 
have passed through the exhibition, and the 
reactions have been most gratifying. Inevit- 
ably, there are comparisons with the similar 
though considerably smaller Russian Exhi- 
bition of a year ago. The Russians put 
rather greater emphasis on current industrial 
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expansion—there were large scale models of 
the new steel mills under construction in the 
U.S.S.R., not being matched at the Coliseum 
presently by, say, a model of the coming 
integrated Spencer Works of Richard Thomas 
and Baldwins. Needless to say, the Soviet 
designers took a _ heavy, propagandist 
approach in their murals and montage 
panels ; there can be no doubt that the light 
and subtle touch of the British artist is going 
down considerably better with the American 
public. To the visiting engineer, there is 
little on display that is entirely new. One 
would hardly expect British engineering 
firms to exhibit new machines, components 
or materials initially at a fair so remote from 
the home market. On the other hand, our 
American colleagues in the engineering pro- 
fession will come away from the exhibition 
with a representative overall impression of 
current engineering practice in the United 
Kingdom. This impression, no doubt, will 
lead them to closer contact with British 
suppliers in the future and, thus, should be 
instrumental in increasing British engineering 
exports to the United States. 


Birthday Honours 


The official birthday of Her Majesty the 
Queen was celebrated on Saturday last, 
June 11. The Birthday Honours List, 
published on that day, appears to contain 
fewer names than usual of engineers and of 
those closely concerned with the engineer- 
ing and allied industries. Among _ the 
honours to be conferred, the following are 
included : 

Baron—Mr. Basil Sanderson, for services 
to industrial relations in the shipping 
industry. 

Knighthoods—Mr. W. H. McFadzean, 
president, Federation of British Industries ; 
Mr. B. F. J. Schonland, director, Research 
Group, United Kingdom Atomic Energy 
Authority ; Mr. G. B. B. MclIvor Suther- 
land, director, National Physical Laboratory ; 
Brigadier M. H. Cox, formerly Additional 
Director-General of Ordnance Factories in 
India. 

K.C.B.—Mr. A. J. Sims, director-general, 
ships, Admiralty. 

C.B.—Mr. F. M. Lea, director, Building 
Research Station, D.S.I.R.,; Mr. J. S. 
McPetrie, director-general of electronics 
research and development, Ministry of 
Aviation. 

K.B.E.— Mi. Robert Cockburn, chief 
scientist, Ministry of Aviation; Mr. C. R. 
King, chairman, Electricity Council. 

C.B.E—Mr. T. E. Allibone, director, 
Research Laboratory, Associated Electrical 
Industries, Ltd., Aldermaston; Mr. E. J. 
Hunter, chairman, Swan, Hunter and Wigham 
Richardson, Ltd.; Mr. H. S. Keep, assistant 
chief engineer, Ministry of Transport ; 
Mr. J. C. McKell, joint managing director, 
Ralston and MckKell, Ltd.; Mr. W. G. 
Mitchell, director, Mitchell Bros. Sons and 
Co., Ltd.; Captain G. H. G. Morris, lately 
Commodore, R.M.S. “‘ Queen Elizabeth” ; 
Mr. R. A. Smith, chief scientific officer, 
Royal Radar Establishment, Ministry of 
Aviation; Mr. J. C. C. Stewart, deputy 
managing director, productive group, United 
Kingdom Atomic Energy Authority ; Mr. 
P. H. L. Thomas, lately commissioner 
(engineering adviser), Civil Service Com- 
mission; Mr. R. L. Wyllie, chairman, 
West Cumberland Industrial Development 
Company, Ltd.; Mr. R. M. A. Bérenger, 
director of public works and_ surveys, 
Mauritius; Mr. W. J. Deal, director of 
public works, Aden. 
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Extra Pure Silicon 


On May 18 the directors of Upsil, Ltd., 
held a reception in London to mark the 
introduction of the new organisation formed 
for the distribution of extra pure silicon made 
in Great Britain and products for the elec- 
tronic and nuclear industries. It is estimated 
that 27 per cent of the earth’s crust is formed 
of compounds of silicon, but it is never 
found in the free state, being always in 
compound form. Semiconductors have been 
used in radio ever since the days of the 
galena crystal and cat’s whisker of our early 
wireless sets. More than twenty years ago 
some radio mechanics used silicon for crystal 
detectors, but the material available at that 
time gave less satisfactory results than galena. 
About 1940 silicon began to be widely used 
for detection with the development of 
centimetre-wave radar employing frequencies 
over 1000 Mc/s. This resulted from the better 
understanding of the physical and electrical 
properties of semiconductors and of silicon 
in particular, which evolved from extensive 
development programmes in many countries. 
These studies, which are still being carried 
out, show that it is essential to have the 
silicon as pure as possible in order to develop 
such electronic devices as diodes and tran- 
sistors on a commercial scale. 

The silicon used for the traditional metal- 
lurgical purposes is relatively impure, only 
97 to 99 per cent, and therefore not at all 
suitable for semiconductor work. Technical 
grade silicon is made on a large scale by the 
reduction of the oxide silica by coke at high 
temperature in an electric furnace and 
contains appreciable amounts of iron, alu- 
minium, calcium and other elements which 
come from the raw materials used. High 
purity silicon has been prepared in different 
ways but the various processes all have one 
point in common ; they are all based on the 
decomposition of a halogen compound of 
silicon. 

For producing extra pure silicon a 
new factory has been erected at Marshgate 
Lane, Stratford, London, E.15. In this 
works UCLAF, Ltd., is producing silicon 
of high resistivity according to the process 
developed in France by Péchiney. At the 
same address Upsil, Ltd., distributes to the 
British market the chemical products pro- 
duced by UCLAF in France for electronic 
applications. In the background to this 
new development is the old-established 
Péchiney-UCLAF organisation, which is, of 
course, well known in France. It has seven 
electro-metallurgical works depedent upon 
the Alpine hydro-electric energy generating 
stations, and three more near the Pyrenees. 
It has half-a-dozen mines and four chemical 
factories, all in the south-east corner of 
France, but it also has extensive develop- 
ments in several West African countries. 
There it works phosphate, chromite, and 
bauxite deposits and operates hydro-electric 
power stations, and works for treating phos- 
phates and bauxite, and for making alu- 
minium. Indeed, aluminium is Péchiney’s 
principal product and it is responsible for 
more than 80 per cent of the aluminium 
made in France. 


Starting with bauxite, coal, salt and lime- 
stone it now makes aluminium, graphite, 
chlorates, chlorinated solvents, polyvinyl 
chloride and other plastics. Having for all 
these purposes built up well-equipped research 
departments they were thus able to tackle 
the problems of producing the 99-9999 per 
cent pure silicon required in electronics. 
A method of preparation had to be found 
yielding silicon in which the impurities 
would be as low as possible and at the present 
stage of development the impurity content 
is determined in “ppb,” i.e. parts per 
thousand million by atoms or by weight, or 
as the number of atoms of a given impurity 
per unit volume, in general, per cubic centi- 
metre. 

The difficulties which arise when one 
attempts to determine such small concen- 
trations must at first have appeared to be 
insurmountable. Traditional methods of 
quantitative analysis by chemical means, or 
by the spectrograph, cannot approach these 
levels of accuracy. The Péchiney scientists 
ingeniously decided to develop methods of 
radio-chemical analysis, and to make elec- 
trical measurements on a single crystal 
grown from each lot of silicon. Their 
experience led them to make the extra pure 
silicon by thermal cracking trichlorosilane 
(silicochloroform, SiHC1,) with highly puri- 
fied hydrogen at about 950 deg. Cent. A 
typical analysis obtained by this new radio- 
chemical determination of impurity content 
is given by Upsil, Ltd., as follows : 


Impurities in the modern extra pure silicon 


Impurity Content in p.p.m. 
Phosphorus, P... . eee 
* ie RR aS a erm eet aa 3-10-* 
Antimony, Sb... <5-10-5 
Copper, Cu 0- 
Iron, Fe ... <0°5 
oo aren Mn <1-5 10 
Gold, xh <5 -10"* 
Fehon ‘Ta. <4-10-* 
Potassium, K . <0 -002 
Molybdenum, Mo. <0:1 
Sodium, Na ... <10— 
Zinc, Zn ... <0-1 


The piece of silicon to be analysed, after 
thorough cleaning and washing, is irradiated 
for one week in an atomic pile with a neutron 
flux of 10!? per square centimetre per second. 
After irradiation, some of the impurities 
present in the silicon will have become 
radioactive. The sample is then dissolved 
and the impurities selectively precipitated ; 
the amounts of such elements as arsenic, 
phosphorus, copper, &c., are then calculated 
from the measured activity of the precipi- 
tates. This method is, unfortunately, unsuit- 
able for the determination of boron and 
aluminium which can only be estimated from 
resistivity measurements. 

It is especially interesting that the physical 
properties of silicon are now available 
because they are not to be found in the 
usual handbooks. For many years silicon 
has been recognised as an important alloy- 
ing element in steels, cast irons, and in many 
non-ferrous alloys, but this is the first time 
that silicon of such extraordinary purity 
has become commercially available. It is 
therefore well to give the physical properties 
7 7 Extra Pure Silicon ”’ as listed by Upsil, 

td. 


Element of Group IV ... atomic No. 14 
Atomic weight... .. . 28-09 
Isotopes she lave, nes poe. ss 
Known physical. forms . Sears idaen Cane dy amorphous, brown 
2) crystalline, Steel 
grey 


Crystal structure : 

Face-centred cubic, os atoms sad 
unit cell ... 

Lattice constant 

Atomic radius... ... 

Number of atoms : cubic centimetre. 

Melting point . 

Boiling point ... 

Density 

Linear expansion coefficient @s deg. ). 

Thermal conductivity ... 


Specific heat oe ita Cent. rd ane 
Bulk modulus.. ne 


diamond type 
5-42A 

1-17A 

4-96. 10” 
. 1420 deg. Cent. 

2: 

4-2.10-* per deg. Cent. 
-» 0-20 cal/em sec deg, 


Cent. 
: +e “181 ile on, Cent. 
0-9810— cm’ ~~ 


Hardness . 240 (Brinell); 7 (on 

’ ' Mohs’ scale) 
Dielectric constant... ... 
Intrinsic absorption limit A 

ee: =f as at 1-2 

Refractive index pe ia 3-4 at t 2 Ou 
Height of forbidden band ... 1-106e 
Intrinsic carrier concentration at 300 Ode. 

K ng= 1 -510'°/cm* 


Intrinsic resisitivity ‘at 300 deg. ae 


230,000 ohm-cm 
Electron ceeaaed at 300 deca ms 


os iia «» «ee 1350+ 100cm?-volt-sec 

Hall we eee ~=1900—cm?*/volt/sec 
Hole mobility a at 300 0 des. K? 

Drift . 480+ 15cm?/volt-sec 


|. | res 
Electron diffusion constant at 300 deg. | K 
Hole diffusion constant at 300 deg. K 
Ionisation cy 3 

Phosphorus .. 

Arsenic... 

Antimony 

Borom ... ... 

Aluminium ... 


425 —cm?/volt-sec 
35cm?*/sec 
12 -4cm?/sec 


0 -045eV 
0 -049* 0 -056t eV 
0-039 


. 0-045 

... 0-057* 0-07t eV 
a aa 0-07} eV 

Indium . x 0-16 eV 

* Thermal (conductivity versus!/T). 

+ Optical (absorption or photoconductivity). 


Institution of Metallurgists 


The sixteenth annual general meeting of 
the Institution of Metallurgists was held in 
London on May 19. The outgoing President, 
Professor A. J. Murphy, said he could look 
back on a continued growth of membership 
since the Institution was formed in 1945. 
The rate of growth had shown little change 
in recent years, although some flattening off 
in the curve might have been expected ; the 
total membership had now reached 4327. 
Negotiations for the still closer co-operation 
with the Iron and Steel Institute and the 
Institute of Metals which was suggested last 
year, had been proceeding favourably. 

It was clear that the members present 
agreed with Mr. G. L. Bailey when, in pro- 
posing the adoption of the report of the 
Council for the year 1959, he said that the 
Institution had made a very substantial 
advance. The two features which came in 
for the most favourable comment were the 
production of the second edition of the 
** Year-Book,”’ and list of members, and the 
production of the new periodical The Metal- 
lurgist. The second number of The Metal- 
lurgist, dated March, 1960, contains the report 
of the Council and the report of the honorary 
treasurer on the accounts for 1959, which 
were both formally adopted at the meeting. 
The results of the elections were announced 
and Professor Murphy installed as_ his 
successor in the presidential chair Mr. 


W. E. Bardgett, the research manager of 
The United Steel Companies, Ltd., Research 
and Development Department, Rotherham. 
He thus becomes the fourteenth president of 
the Institution, all of his predecessors in 
office still being alive and so interested in 
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work that no less than eleven of them were 
present at the functions this year. Mr. L. W. 
Derry, Head of the Metallurgy Department, 
Battersea College of Technology, was elected 
honorary treasurer. The announcement was 
also made that Mr. E. A. Bolton and Dr. 
E. G. West had been elected vice-presidents, 
and that Dr. I. Jenkins, Dr. A. H. Sully, 
Professor C. R. Tottle and Mr. E. Mitchell 
had been elected ordinary members of 
Council. 


EDUCATIONAL WORK 


In the schemes for the National Certifi- 
cates in Metallurgy in England and Wales 
and also in Scotland the annual increase in 
the number of students taking these courses 
and examinations has been maintained. 
The Institution of Metallurgists provides 
the secretarial service for the work of the 
National Certificate Committee. There are 
now forty-four technical colleges in England 
and Wales with courses approved for the 
Ordinary National Certificate and eighteen 
approved as contributing centres. Twenty- 
seven colleges have courses approved for 
the Higher National Certificate. As to the 
Institution’s own examinations for L.I.M., 
A.I.M., and finally F.I.M. the number of 
entrants have increased as follows : 


Institution of Metallurgists Examinations 




















Number who sat Failures as 
for L.I.M., Number who percentage of 
Year | A.I.M. or F.I.M. failed total sitting 
1959 929 525 56-5 
1958 798 429 53-7 
1957 616 329 53-4 
1956 428 198 45-2 











Very early in the history of the Institution 
the Council decided that post-qualification 
study should be encouraged and it arranged 
for ‘‘ refresher courses ” to be held each year. 
The subsequent publishing of the lectures 
given by leading authorities at these courses 
has made available to the members a most 
valuable series of booklets, some of which 
are no longer available in print, but the 
following are certainly worthy of note : 


Refresher Courses 














Date | Subject Pages Price 
1955 ...| The Fatigue of Metals... ... ... 148 17s. 6d. 
1956 ...| Behaviour of Metals at Elevated 

Temperatures... 0 sos oof 122 15s. 6d. 
1957 ...| The Effect of Surface on the 

Behaviour of Metals... ... .. 100 15s. 6d. 
1958 ...| The Structure of Metals... ... 118 18s. 6d. 
1959 ...| Progress in Metallurgica ITech- 

nology : extraction, refining, 

melting and casting... ... «+. 144 25s. 








This year the refresher course is to be 
held in Eastbourne from November 4 to 8, 
the subject being ‘“‘ Toughness and Brittle- 
ness.” 


ANNUAL LUNCHEON 


The annual luncheon of the Institution of 
Metallurgists was held on Thursday, May 19, 
1960, at the Park Lane Hotel, London, 
some 250 members and guests being present, 
with the President, Mr. Bardgett, in the 
chair. The guests included Sir Lincoln 
Evans, deputy-chairman of the Iron and 
Steel Board, who proposed a toast to the 
Institution, and Dr. R. Cockburn, Chief 
Scientist, Ministry of Aviation, who replied 
to the toast of ‘‘ The Guests,’’ proposed by 
Dr. N. P. Allen, F.R.S. 


PRESIDENTIAL ADDRESS 


Mr. W. E. Bardgett took as the title of his 
presidential address ‘‘ The Effectiveness of 
the Metallurgist in Industry.” Some of the 


points which he stressed were that under the 
old régime training was more a question of 
picking things up, emphasis being on what 
to do rather than on why it was done. 
Many firms now had elaborate training 
schemes, but to make training effective, it 
must be divorced from the idea of immediately 
profitable work. There were a great many 
metallurgical operations which were repeti- 
tive and these in general were not the jobs 
for metallurgists at all. As regards juniors, 
the Institution was especially concerned with 
school leavers who required both educating 
and training. They were the potential 
metallurgists whose training required special 
care and attention. A youth at sixteen 
might not adhere firmly to his choice of 
metallurgy as a career, so the first two years 
should be spent, as far as possible, on a very 
general apprenticeship to give him some idea 
of the scope of each branch of technology. 
Mr. Bardgett went on to stress the need for 
good buildings and apparatus for the 
laboratories, mentioning especially the advant- 
ages of an electronic stress-strain recorder, 
and of the electron miscroscope. 


B.C.1.R.A. Journal 


In January, the British Cast Iron Research 
Association’s Journal of Research and Deve- 
lopment and Bulletin appeared in a new form, 
with an explanatory foreword by H. Morroghk, 
the present Director of the Association. In 
his earlier days he became justly famous for 
the excellence of his photomicrography of 
cast iron. It is, therefore, most appropriate 
that the cover of the first issue of this official 
publication of the Council of the B.C.I.R.A. 
is decorated with a photomicrograph. In its 
new form it is a magazine with 74in by 9}in 
pages, edited by G. R. Woodward. 

The new B.C./.R.A. Journal will be issued 
six times a year, as from January, 1960, and 
will incorporate the former B.C./.R.A. 
Bulletin and Foundry Abstracts which first 
appeared in 1923, and the B.C.1.R.A. 
Journal of Research and Development which 
commenced in 1945. Both are now well 
known. The changes make the Journal 
more attractive in style, and handy both for 
reading and for reference. It is circulated 
free to all members of the B.C.1I.R.A., and it 
is also available to non-members at subscrip- 
tion rates which are at present six guineas or 
twenty dollars a year. It has been decided 
that authorship of the papers published in 
this new Journal need not be confined to 
members of the Association’s staff. The 
Journal contains no advertising matter and is 
well set out for use by the technical staffs of 
foundries. 

Studying the first issue, which may be 
taken as typical of what the new Journal 
will offer, one notes that after two pages of 
Association news and activities, it contains 
five well-illustrated Research Reports Nos. 
526 to 530, their titles given below indicating 
the types of field in which this new Journal 
will be interested. 

526 : ** Growth and Scaling of Cast Iron,” 
by I. C. H. Hughes. 

527: ‘An Effect of Phosphorus on the 
Solidification Expansion and Soundness of 
Nodular Graphite Irons,” by K. E. L. 
Nicholas. 

528: ‘‘ Further Experiments on_ the 
Prevention of Pitting Attack on Cast Iron 
Propellers by Cathodic Protection,’ by 
R. I. Higgins and H. H. Collins. 

529 : “‘ Consumption of Raw Materials in 
the Foundry,” by M. Martin and F. K. 
Garman. 
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530: “The Batch Desulphurisation of 
Molten Iron by the Calcium Carbide Injec- 
tion Process,” by R. B. Coates and J. V. 
Harding. 

Then follows a review of the ‘* Present 
Aspects of the Carbon Dioxide Process,” by 
D. A. Taylor, and nearly thirty pages of 
abstracts conveniently classified under 
eighteen headings. This typical issue is then 
concluded by ‘* Additions to Library ’’ and 
** Translations.” 

All foundrymen and many engineers will 
welcome this new magazine and seek to 
arrange that it reaches the technical personnel 
who will benefit from reading it. 


Copper Roofing 


The choice of copper for roofing the 
Planetarium in London will by now have 
been noted and travellers may have seen, in 
almost any country, copper used for roofing 
cathedrals and other prominent buildings. 
To the uninitiated such roofs do not appear 
to be made of metal because the metallic 
red colour soon blackens, and then in time 
changes to the often very pleasing green 
patina. The reduction in the price of 
copper makes the choice of this metal more 
widely applicable. Civil engineers, archi- 
tects and roofing contractors will therefore 
find a practical little handbook, which has 
recently been published by the Copper 
Development Association, 55, South Audley 
Street, London, W.1, a useful addition to 
their technical libraries. Details of how 
copper has been used throughout the world, 
almost wherever roofs of superior quality 
have been desired, are included in the 194 
pages of this book, which are illustrated by 
seventy figures and seventy-eight plates. 
The essential strength and ductility of copper 
are well known, but to the owners of valuable 
properties its corrosion resistance is probably 
even more important because it minimises 
the often dangerous maintenance operations. 

Two earlier handbooks, entitled Copper 
Flashings and Weatherings and Economy in 
Copper Roofing, have been combined and 
brought up to date in this new book; to 
which a foreword has been written by E. 
Carr. General notes on copper sheet and 
strip serve as an introduction to detailed 
descriptions of copper roof coverings, 
traditional copper roofing, long-strip copper 
roofing and, finally, preformed roofing. 
Other uses of copper sheet and strip in 
building, and two methods of artificial 
patination complete the main text, which is 
divided into seven chapters. Detailed draw- 
ings and well reproduced photographs form 
the latter half of the book, and these will 
inspire serious consideration of the un- 
doubted merits of copper for roofing. 


Plating Zinc Alloy Die Castings 


Recent research work designed to improve 
the durability of nickel-chromium plating on 
zinc alloy die castings is to be discussed on 
Wednesday, June 29, 1960. An afternoon 
symposium has been organised by the 
British Non-Ferrous Metals Research Asso- 
ciation, in collaboration with the Zinc 
Development Association, for this purpose, 
in the Botanical Gardens, Edgbaston, Bir- 
mingham. Anyone interested in plated die 
castings, whether as user, manufacturer, or 
metal finisher, may obtain tickets of admis- 
sion from the British Non-Ferrous Metals 
Research Association, Euston Street, London, 
N.W.1. 
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British Exhibition in New York 


OUR AMERICAN EDITOR ENTHUSES 


Last week we published a short account of the British Exhibition in New York. 

As looked at from this side of the Atlantic the Exhibition is not very attractive 

owing to the fact that so little that is novel is on show. But the view of a New 

Yorker might, we recognised, be very different. So it has proved. Our American 

Editor, whom we asked to comment bubbles with enthusiasm. Americans, it is 
clear, are deeply impressed. 


AST year, for the first time in history, 

Britain exported more than a thousand 
million dollars’ worth of goods to the United 
States, thus ending a long and painful 
imbalance of trade. It is against this back- 
ground of achievement that one should view 
the British Exhibition, which was opened by 
the Duke of Edinburgh, in the company of 
Vice-President Nixon and Governor Rocke- 


feller, at the New York Coliseum last 
Friday. The exhibition is, of course, 
designed primarily to encourage trade 


between the two countries, and if style and 
presentation count for anything, it should 
certainly succeed in doing so. No expense 
seems to have been spared to spread before 
American eyes a most colourful panorama 
of history and current accomplishment. 
The general improvement of Anglo-American 
relations surely must be another aim of the 
present show. There are those in the 
United Kingdom who wonder if the average 
American has not gained the idea that 
Britain belongs to the past, that it is a sort 
of preserved museum, rather than a vibrant, 
progressive section of the modern world. 
If there are such Americans, even a brief 
visit to the Coliseum should change their 
thinking, for on display there is abundant 
evidence of how wide awake and ingenious 
Britons are to-day in every field of science 
and technology. In opening the fair, Prince 
Philip took particular note of these contrasts 
between ancient tradition and modern tech- 
nology, which is the theme of the exhibition. 
** Britain is not just an old country of totter- 
ing ruins inhabited by idle roués in eye- 
glasses, where yokels quaff ale by the tankard 
outside rickety pubs,” he said. ‘* Scotland is 
not entirely peopled by huge red-headed men 
in kilts and hairy legs who drink whisky 
when they are not playing the pipes or tossing 
the caber. Don’t be misled by what looks 
like old-fashioned pomp and pageantry, 
whether it be in the City of London or in 
Parliament and in which the Queen frequently 
takes part. Remember that these same 
people started the Industrial Revolution. 
It is true, of course, that the plumbing in 
some of our older houses is not all that it 
might be, but that doesn’t alter the fact that 
three out of every five gas turbines flying 
or on order in the entire Western world are 
British, or that one-third of the world’s 
merchant tonnage is equipped with British 
radar.” 

Even in a building so vast as the Coliseum 
it is impossible to do more than show a 
cross-section of what British industry has to 
offer to the American consumer as well as to 
American industry. British consumer goods 
are already so well known on the American 
market that only samples of the cream of 
luxury products—gold and silverware, china, 
furnishing fabrics, knitted woollens, Irish 
linen, men’s clothing—need be shown. But 
perhaps the greatest interest is likely to be 
aroused by the U.K. Design 1960 exhibit, 
showing examples of modern British designs 
in home furnishings and everything else that 
goes into the house. British antiques, which 


are appropriately placed alongside, and 
British traditional designs have long been so 
popular in the U.S.A. that the development 
of a modern British style has largely passed 
unnoticed. But the greatest emphasis in the 
exhibition is on the products of Britain’s 
engineering industries, for it is in these fields 
that the greatest progress has been made in 
the post-war years and the greatest increase 
in exports to the United States as well as to 
the rest of the world. Motor cars have been 
the most rapidly expanding export, and 
models of the latest British automobiles are 
being shown by all leading manufacturers. 
But they are also showing for the first time 
in the U.S.A..a comprehensive range of 
trucks, especially light lorries and com- 
mercial delivery vans, which should offer 
great attractions for American buyers. 

The rest can only be covered by one or 
two examples in each field—but the field is 
vast, ranging from aircraft and aero engines 
to tractors and diesel engines, from heavy 
electrical equipment to electronics and audio- 
equipment, from shipbuilding to steel and 
chemicals, from tubes to cables, from 
cigarette-making machinery to office mach- 
inery. Other sides of British life are there too. 
The City of London and some of the many 
services which it provides to oil the wheels 
of trade and commerce throughout the world; 
the great air and shipping lines of Britain, 
some public institutions like the Royal 
Mint, the B.B.C. and the General Post 
Office; an English Inn and a Grocery Store 
selling British foodstuffs; the works of 
some of the leading British artist craftsmen; 
the humour of Punch and the New Yorker. 
And finally—transcending all else—a tribute 
to one of the greatest Englishmen of all time, 
Sir Winston Churchill, who, addressing a 
Joint Session of Congress during the war, 
said : “‘ I avow my hope and faith, sure and 
inviolate, that in the days to come the 
British and American peoples will for their 
own safety and for the good of all walk 
together side by side in majesty, in justice 
and in peace.” 

The official British Government exhibit 
on the ground floor has been designed as an 
introduction to the whole exhibition. It 
aims at reminding visitors in an amusing 
way of certain basic facts about the country 
and the people who have produced the goods 
seen in the rest of the halls. To achieve this, 
a number of novel display techniques have 
been devised. On entering the exhibit, 
visitors find themselves facing a vast screen 
60ft wide on which is a continuous projec- 
tion of the band of the Irish Guards march- 
ing in their ceremonial uniforms past the 
statue of Eros in Piccadilly Circus. The 
exhibit reminds the visitor of the colour and 
tradition which are at the heart of British 
life. But it does more. Four musicians 
march apart in close-up and each has a 
basic message to put across : 


** Britain is less than half the size of Texas 
Nearly half the world’s trade is in ££ 
Your population is three times ours 
We are the second largest trading nation 
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Four-fifths of our people live in towns 
We have to import half our food 


Britain—your largest supplier in Europe 
Britain—your largest buyer in Europe.” 


Then on down a corridor flanked by revolv- 
ing pillars, each of which illustrates some 
interesting fact about Britain and Britons. 
A raised walk-way carpeted by a Broadloom 
deep-pile carpet, specially made on the very 
loom which produced the carpet for the 
Coronation, leads to the central feature of 
the exhibit. Science is now international, 
most discoveries are the product of co- 
operation between workers in different lands. 
But Britain is still in the forefront of research 
and development. Here, therefore, is a 
stage on which are dramatically set out five 
claims to top scientific rank. The Jodrell 
Bank radio telescope is shown probing into 
outer space. The “ Hovercraft” is illus- 
trated crossing the English Channel on its 
cushion of air. Visitors see the Melrose 
heart-lung machine, which saves life in 
delicate operations. A model illustrates the 
structure, first worked out by two British 
scientists, of a molecule of deoxyribonucleic 
acid (D.N.A.), which may well hold the 
secret of life. The Calder Hall nuclear power 
station is shown feeding into the national 
electricity system current obtained by split- 
ting the atom as Rutherford first did at 
Cambridge in 1919. 

Britain, though an old country, is also a 
young one. That is the message which the 
official exhibit seeks to convey. Numerically 
the British are not one of the biggest nations 
of the world. But by combining tradition and 
discipline with enterprise and determination, 
by adding pursuit of truth to love of liberty, 
by marrying good humour with common sense, 
the British have maintained their place 
among the great military and industrial 
powers. They have much of value to offer to 
America, as the source of ideas, of armed 
strength and of material goods. Indeed, 
most visitors to the exhibition are unlikely to 
be aware of all the material goods with which 
Britain is already supplying America. Auto- 
mobiles, sweaters and whisky are familiar. 
But few people know about the needles, the 
police whistles, the live fish, the street gas 
lanterns and table tennis balls. Many are 
surprised to learn that Britain supplies 
America with air conditioning equipment and 
most of the lenses for Hollywood’s cameras. 

There follows, on the ground floor, a series 
of striking displays by some of Britain’s 
greatest industries and services. The land 
and its people, as seen by the tourist, are 
on show on the stand of the British Travel 
and Holidays Association. More and more 
Americans are being welcomed to Britain 
each year to see for themselves the centuries- 
old beauty of Britain’s countryside and 
monuments, and the new Britain that stands 
beside them. The Port of London is featured 
on the stand of the Port of London Authority. 
Britain is traditionally a seafaring country, 
and some of the recent achievements of her 
shipbuilding industry are shown on _ the 
stands of the Shipbuilding Conference and of 
several shipping lines. 

The B.B.C. now has listeners everywhere 
and an enviable reputation for truth and 
accuracy in broadcasting. It also instituted 
the world’s first public television service in 
1936 and now has the world’s most up-to-date 
television centre. Overseas broadcasting and 
the development of television are main themes 
of the B.B.C. exhibit. The British Iron 
and Steel Federation, representing the whole 
industry in Britain, has staged a display to 
demonstrate how steel is made, how it is 
used, and where it goes when it leaves Britain. 
The Central Information Desk is able to 
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answer almost any question about Britain. 
Trade visitors can discover the precise 
channels of distribution of British goods. 
The industrialist can learn how to go about 
setting up a British subsidiary. And anyone 
else who is interested in Britain for any other 
reason can have his inquiries answered. 

On the first floor, at the top of the main 
escalators, is London Arcade, where a cross 
section of the consumer goods for which 
Britain is famous can be seen. Here is the 
biggest and most valuable collection of gold 
and silver plate, both ancient and modern, 
ever to be seen in the United States ; it is 
staged by the Worshipful Company of 
Goldsmiths. Also here can be seen a collec- 
tion of modern British design for everything 
that goes into the home, selected by the 
British Council of Industrial Design. 

The second floor is devoted to a representa- 
tive display of precision engineering and 
electronics equipment, as well as to the British 
Motor Show presenting both motor cars and 
commercial vehicles. The motor industry’s 
contribution to the Exhibition has been 
co-ordinated through the British Automobile 
Manufacturers Association. This strong 
association is the only one active in the 
imported car field in the U.S.A. and although 
its work is mostly promotional in the further- 
ing of exhibitions, publicity and news of 
British automotive products, it is neverthe- 
less an important factor in the lead Britain 
has established and in bringing confidence to 
American customers and dealers. Britain’s 
progress in this field has been striking—from 
fewer than 2000 imports in 1947 to more than 
200,000 in 1959. This also represents a 
substantial investment, since the larger 
manufacturers have factory parts stocks to a 
value of many millions of dollars held in 
depots in key markets throughout the country. 
All these points are summarised graphically 
on three large illustrated panels between the 
commercial vehicle section and the car section. 
The first panel depicts the nation-wide 
American dealer organisation now supporting 
the import of nearly 15,000 to 20,000 British 
carsamonth. The second panel shows some- 
thing of British production methods which 
are believed to be as modern or even in 
advance of any in the world. Over the years 
it may have been forgotten that the first 
British production car was built in 1895 and 
that other original British inventions include 
such motoring landmarks as the first pneu- 
matic tyre, the first preselector gearbox, the 
first turbine engine, the first disc brakes and 
the first six-cylinder engine. The third 
display summarises Britain’s pre-eminence in 
motor sport in recent years, including current 
World Championships, and the establishment 
of the land speed record to just on 400 m.p.h, 
at the Salt Lake in Utah a decade ago. 

Among the many engineering exhibits on 
the second floor, the two largest stands are of 
particular interest : Tube Investments, with 
its wide range of products from capillary 
tubing to rolling mill machinery, and Vickers, 
equally diversified in the fields of shipbuilding, 
aircraft construction and general engineering. 
It is probably true to say, however, that the 
greatest public interest on this floor is being 
attracted by the quite outstanding display of 
the Molins Machine Company. In co-opera- 
tion with the American Philip Morris firm 
there has been set up an entire cigarette 
making and packaging “‘ factory” at the 
Molins stand. The plant comprises a Mark 8 
cigarette making machine, an automatic tray 
filling unit, a packing machine for the popular 
American “‘ flip-top ”’ boxes, and an electronic 
weight analysing unit. The production rate 
of this factory-within-an-exhibition is 1500 
non-filter cigarettes per minute ! 


The third floor strikes an entirely different 
note. Much of the display here shows 
Britain in a relaxed mood. In the cinema 
a number of British short films are contin- 
uously on show. Documentary films—a 
medium in which Britain excels—are the main 
feature. Among the many interesting 
“shorts ” are those from the British Travel 
and Holidays Association showing some of 
the beauty spots of Britain ; but these are 
equalled in interest by films explaining the 
most modern techniques in industry and 
commerce to-day. The Red Lion Inn is a 
typical English pub set up in New York, 
complete with furnishings and Cockney 
barmaids to give the characteristic atmos- 
phere. Its name is taken from the heraldic 
symbol of the Exhibition. It has a Tudor, a 
Welsh, a Victorian and a Cotswold bar, 
where the visitor can enjoy a genuine cool but 
not chilled “‘ pint of bitter”’ straight from 
England while watching a game of darts. 
At the Grocers’ shop visitors can buy a 
number of the quality foods which are 
becoming as well known in the United States 
as in Britain. Visitors also have the opport- 
unity to see a selection of British posters 
entered for the exhibition competition. 

Among the special features on this floor is 
Churchill Corner, a tribute in honour of 
Sir Winston Churchill, donated by some of 
his friends. Two of the most valued items in 
Churchill Corner are on public display for 
the first time. These are a landscape, painted 
by Sir Winston and presented to President 
Eisenhower, which was loaned by the White 
House for the exhibition, and a bronze bust 
of Churchill by the sculptor Nemon, which 
ordinarily stands in Windsor Castle. This was 
loaned by Her Majesty Queen Elizabeth, who, 
with the President, is a patron of the 
exhibition. 

There also is an exhibition sponsored by the 
Smithsonian Institution of the works of 
many modern British Artist Craftsmen, 
including works by the late Sir Jacob Epstein, 
Henry Moore, John Piper, Barbara Hepworth 
and Reg Butler. A special corner has been 
set aside for laughter. The Editors of 
Punch and of the New Yorker have 
selected examples of humour on common 
themes on both sides of the Atlantic. A 
representative series of cartoons show the 
difference in treatment contrasted with a 
fundamental similarity of sentiment. Another 
corner of this floor is given over to one of the 
craziest creations ever to emerge from the 
inventive imagination of an English humorist: 
The Emett Railway. Here, Americans are 
making their initial acquaintance with Emett- 
land, that select but rather curious stretch of 
countryside skirting and embracing bits of the 
Cloud Cuckoo Valley. Its pride and joy is 
the Long -Suffering -to -Smugglers’ -Reach 
branch line which passes through many 
pleasing spots such as Twittering Woods 
(where the fox may be pursued but very 
seldom caught) and the Duckwallow Marsh 
where, in the interests of preserving newts 
and pond life, engines are requested not to 
fall in, but very often do ! 

In summary, the sponsors, organisers and 
exhibitors deserve a hearty vote of thanks 
for a job well done under difficult circum- 
stances. Many a British director of pub- 
licity probably had his first taste of dealing 
with the rather independent American union 
labour in putting up his firm’s stand at the 
Coliseum. By now, thousands of Americans 
have passed through the exhibition, and the 
reactions have been most gratifying. Inevit- 
ably, there are comparisons with the similar 
though considerably smaller Russian Exhi- 
bition of a year ago. The Russians put 
rather greater emphasis on current industrial 
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expansion—there were large scale models of 
the new steel mills under construction in the 
U.S.S.R., not being matched at the Coliseum 
presently by, say, a model of the coming 
integrated Spencer Works of Richard Thomas 
and Baldwins. Needless to say, the Soviet 
designers took a _ heavy, propagandist 
approach in their murals and montage 
panels ; there can be no doubt that the light 
and subtle touch of the British artist is going 
down considerably better with the American 
public. To the visiting engineer, there is 
little on display that is entirely new. One 
would hardly expect British engineering 
firms to exhibit new machines, components 
or materials initially at a fair so remote from 
the home market. On the other hand, our 
American colleagues in the engineering pro- 
fession will come away from the exhibition 
with a representative overall impression of 
current engineering practice in the United 
Kingdom. This impression, no doubt, will 
lead them to closer contact with British 
suppliers in the future and, thus, should be 
instrumental in increasing British engineering 
exports to the United States. 


Birthday Honours 


The official birthday of Her Majesty the 
Queen was celebrated on Saturday last, 
June 11. The Birthday Honours List, 
published on that day, appears to contain 
fewer names than usual of engineers and of 
those closely concerned with the engineer- 
ing and allied industries. Among the 
honours to be conferred, the following are 
included : 

Baron—Mr. Basil Sanderson, for services 
to industrial relations in the shipping 
industry. 

Knighthoods—Mr. W. H. McFadzean, 
president, Federation of British Industries ; 
Mr. B. F. J. Schonland, director, Research 
Group, United Kingdom Atomic Energy 
Authority ; Mr. G. B. B. MclIvor Suther- 
land, director, National Physical Laboratory ; 
Brigadier M. H. Cox, formerly Additional 
Director-General of Ordnance Factories in 
India. 

K.C.B.—Mr. A. J. Sims, director-general, 
ships, Admiralty. 

C.B.—Mr. F. M. Lea, director, Building 
Research Station, D.S.LR.,; Mr. J. S. 
McPetrie, director-general of electronics 
research and development, Ministry of 
Aviation. 

K.B.E.— M1. Robert Cockburn, chief 
scientist, Ministry of Aviation ; Mr. C. R. 
King, chairman, Electricity Council. 

C.B.E.—Mr. T. E. Allibone, director, 
Research Laboratory, Associated Electrical 
Industries, Ltd., Aldermaston; Mr. E. J. 
Hunter, chairman, Swan, Hunter and Wigham 
Richardson, Ltd.; Mr. H. S. Keep, assistant 
chief engineer, Ministry of Transport ; 
Mr. J. C. McKell, joint managing director, 
Ralston and McKell, Ltd.; Mr. W. G. 
Mitchell, director, Mitchell Bros. Sons and 
Co., Ltd.; Captain G. H. G. Morris, lately 
Commodore, R.M.S. “‘ Queen Elizabeth” ; 
Mr. R. A. Smith, chief scientific officer, 
Royal Radar Establishment, Ministry of 
Aviation; Mr. J. C. C. Stewart, deputy 
managing director, productive group, United 
Kingdom Atomic Energy Authority ; Mr. 
P. H. L. Thomas, lately commissioner 
(engineering adviser), Civil Service Com- 
mission; Mr. R. L. Wyllie, chairman, 
West Cumberland Industrial Development 
Company, Ltd.; Mr. R. M. A. Bérenger, 
director of public works and _ surveys, 
Mauritius ; Mr. W. J. Deal, director of 
public works, Aden. 
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Extra Pure Silicon 


On May 18 the directors of Upsil, Ltd., 
held a reception in London to mark the 
introduction of the new organisation formed 
for the distribution of extra pure silicon made 
in Great Britain and products for the elec- 
tronic and nuclear industries. It is estimated 
that 27 per cent of the earth’s crust is formed 
of compounds of silicon, but it is never 
found in the free state, being always in 
compound form. Semiconductors have been 
used in radio ever since the days of the 
galena crystal and cat’s whisker of our early 
wireless sets. More than twenty years ago 
some radio mechanics used silicon for crystal 
detectors, but the material available at that 
time gave less satisfactory results than galena. 
About 1940 silicon began to be widely used 
for detection with the development of 
centimetre-wave radar employing frequencies 
over 1000 Mc/s. This resulted from the better 
understanding of the physical and electrical 
properties of semiconductors and of silicon 
in particular, which evolved from extensive 
development programmes in many countries. 
These studies, which are still being carried 
out, show that it is essential to have the 
silicon as pure as possible in order to develop 
such electronic devices as diodes and tran- 
sistors on a commercial scale. 

The silicon used for the traditional metal- 
lurgical purposes is relatively impure, only 
97 to 99 per cent, and therefore not at all 
suitable for semiconductor work. Technical 
grade silicon is made on a large scale by the 
reduction of the oxide silica by coke at high 
temperature in an electric furnace and 
contains appreciable amounts of iron, alu- 
minium, calcium and other elements which 
come from the raw materials used. High 
purity silicon has been prepared in different 
ways but the various processes all have one 
point in common ; they are all based on the 
decomposition of a halogen compound of 
silicon. 

For producing extra pure silicon a 
new factory has been erected at Marshgate 
Lane, Stratford, London, E.15. In _ this 
works UCLAF, Ltd., is producing silicon 
of high resistivity according to the process 
developed in France by Péchiney. At the 
same address Upsil, Ltd., distributes to the 
British market the chemical products pro- 
duced by UCLAF in France for electronic 
applications. In the background to this 
new development is the old-established 
Péchiney-UCLAF organisation, which is, of 
course, well known in France. It has seven 
electro-metallurgical works depedent upon 
the Alpine hydro-electric energy generating 
stations, and three more near the Pyrenees. 
It has half-a-dozen mines and four chemical 
factories, all in the south-east corner of 
France, but it also has extensive develop- 
ments in several West African countries. 
There it works phosphate, chromite, and 
bauxite deposits and operates hydro-electric 
power stations, and works for treating phos- 
phates and bauxite, and for making alu- 
minium. Indeed, aluminium is Péchiney’s 
principal product and it is responsible for 
more than 80 per cent of the aluminium 
made in France. 


Starting with bauxite, coal, salt and lime- 
stone it now makes aluminium, graphite, 
chlorates, chlorinated solvents, polyvinyl 
chloride and other plastics. Having for all 
these purposes built up well-equipped research 
departments they were thus able to tackle 
the problems of producing the 99-9999 per 
cent pure silicon required in electronics. 
A method of preparation had to be found 
yielding silicon in which the impurities 
would be as low as possible and at the present 
stage of development the impurity content 
is determined in “ppb,” i.e. parts per 
thousand million by atoms or by weight, or 
as the number of atoms of a given impurity 
per unit volume, in general, per cubic centi- 
metre. 

The difficulties which arise when one 
attempts to determine such small concen- 
trations must at first have appeared to be 
insurmountable. Traditional methods of 
quantitative analysis by chemical means, or 
by the spectrograph, cannot approach these 
levels of accuracy. The Péchiney scientists 
ingeniously decided to develop methods of 
radio-chemical analysis, and to make elec- 
trical measurements on a single crystal 
grown from each lot of silicon. Their 
experience led them to make the extra pure 
silicon by thermal cracking trichlorosilane 
(silicochloroform, SiHC1,) with highly puri- 
fied hydrogen at about 950 deg. Cent. A 
typical analysis obtained by this new radio- 
chemical determination of impurity content 
is given by Upsil, Ltd., as follows : 


Impurities in the modern extra pure silicon 


Impurity Content in p.p.m. 
Phosphorus, P... <0 -002 
Arsenic, As 


I Tc, can eae cts ace ces 
METER. ois aves das ose. 08s aps 0 -006 
BTM ce aca! cet wen? “wae Gs — a0 
Manganese, Mn <1-5 10“ 
Gold, Au... ... <5 -10-* 
Tantalum, Ta... <4-10- 
I a, ce us ave. cae: cnc RA 
Molybdenum, Mo... ... ... ... .«. <O°l 
Sodium, Na ... i, cae Wale? Spael_ ok 
ME see, cine. ads 04. p40: cass eee MEET 


The piece of silicon to be analysed, after 
thorough cleaning and washing, is irradiated 
for one week in an atomic pile with a neutron 
flux of 10!* per square centimetre per second. 
After irradiation, some of the impurities 
present in the silicon will have become 
radioactive. The sample is then dissolved 
and the impurities selectively precipitated ; 
the amounts of such elements as arsenic, 
phosphorus, copper, &c., are then calculated 
from the measured activity of the precipi- 
tates. This method is, unfortunately, unsuit- 
able for the determination of boron and 
aluminium which can only be estimated from 
resistivity measurements. 

It is especially interesting that the physical 
properties of silicon are now available 
because they are not to be found in the 
usual handbooks. For many years silicon 
has been recognised as an important alloy- 
ing element in steels, cast irons, and in many 
non-ferrous alloys, but this is the first time 
that silicon of such extraordinary purity 
has become commercially available. It is 
therefore well to give the physical properties 
of = Extra Pure Silicon” as listed by Upsil, 
Ltd. 


Element of Group IV ... 
Atomic weight... ... 
Isotopes ... 


Known physical “forms ... 


. atomic No. 14 
28 


sce: lp a oe, ol 
. (1) amorphous, brown 
(2) crystalline, Steel 
grey 


Crystal structure : 
Face-centred cubic, eight atoms per 
WR RN a ens ANG. vedi ee' ees 
Lattice constant 
i 
Number of atoms per cubic centimetre... 4-96. 10#* 
Ree er Seve SAG ee 1420 deg. Cent. 


diamond type 
5-42A 


Melting point ... 


Boiling point ... . 2600 deg. Cent. 

US erm mmr 

Linear expansion coefficient (25 deg.)... 4:+2.10-* per deg. Cent, 

Thermal conductivity ... 2.0... 0. 0-20 cal/cem sec deg, 
Cent. 

Specific heat (0-100 deg. Cent.) ... ... 0-181 cal/g deg. Cent. 

Bulk modulus... ... 0... 0... 1... 098107"? cm?/dyne 


Hardness ... ‘. 240 (Brinell) ; 7 (on 


: ‘ Mohs’ scale) 
Dielectric constant ... 12 


Intrinsic absorption limit ue Sena 
Wefractive index ...0 cis ss. sss ; 
1 


: ] 

P cat 
Height of forbidden band ... ... ... 
Intrinsic carrier concentration at 300 deg. 
K ae 


Qu 
‘S at 1-2 
4 at 2-6u 
-106 eV 


ng= 1 -510'°/cm? 
. 230,000 ohm-cm 


1350 + 100cm?-volt-sec 
LP ee 1900 —cm?/volt/sec 
Hole mobility at 300 deg. K : 
WOM a a5 Suse eas) “acs . 480+ 15cm*/volt-sec 
WAOIL ios, ves nee as ees ere cee 4a Om" /Volt-aec 
Electron diffusion constant at 300 deg. K 35cm?/sec 
Hole diffusion constant at 300 deg. K... 12 -4cm?/sec 
Ionisation energy : 


Intrinsic resisitivity at 300 deg. K... 
wie y mobility at 300 deg. K : 
MR Piatra ert t skin ce ees oes 


Phosphorus ... .. 0:-045eV 
Arsenic... . 0-049* 0-056t eV 
Antimony ... 0-039 

Boron .. «. 0-045 

Aluminium «. 0-057* 0-07T eV 
Gallium... ... .. 0-065* 0-07} eV 
Indium ... 0-16 eV 


* Thermal (conductivity versus1/T). 
+ Optical (absorption or photoconductivity). 


Institution of Metallurgists 


The sixteenth annual general meeting of 
the Institution of Metallurgists was held in 
London on May 19. The outgoing President, 
Professor A. J. Murphy, said he could look 
back on a continued growth of membership 
since the Institution was formed in 1945. 
The rate of growth had shown little change 
in recent years, although some flattening off 
in the curve might have been expected ; the 
total membership had now reached 4327. 
Negotiations for the still closer co-operation 
with the Iron and Steel Institute and the 
Institute of Metals which was suggested last 
year, had been proceeding favourably. 

It was clear that the members present 
agreed with Mr. G. L. Bailey when, in pro- 
posing the adoption of the report of the 
Council for the year 1959, he said that the 
Institution had made a very substantial 
advance. The two features which came in 
for the most favourable comment were the 
production of the second edition of the 
** Year-Book,”’ and list of members, and the 
production of the new periodical The Metal- 
lurgist. The second number of The Metal- 
lurgist, dated March, 1960, contains the report 
of the Council and the report of the honorary 
treasurer on the accounts for 1959, which 
were both formally adopted at the meeting. 
The results of the elections were announced 
and Professor Murphy installed as_ his 


successor in the presidential chair Mr. 
W. E. Bardgett, the research manager of 
The United Steel Companies, Ltd., Research 
and Development Department, Rotherham. 
He thus becomes the fourteenth president of 
the Institution, all of his predecessors in 
office still being alive and so interested in 
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work that no less than eleven of them were 
present at the functions this year. Mr. L. W. 
Derry, Head of the Metallurgy Department, 
Battersea College of Technology, was elected 
honorary treasurer. The announcement was 
also made that Mr. E. A. Bolton and Dr. 
E. G. West had been elected vice-presidents, 
and that Dr. I. Jenkins, Dr. A. H. Sully, 
Professor C. R. Tottle and Mr. E. Mitchell 
had been elected ordinary members of 
Council. 


EDUCATIONAL WORK 


In the schemes for the National Certifi- 
cates in Metallurgy in England and Wales 
and also in Scotland the annual increase in 
the number of students taking these courses 
and examinations has been maintained. 
The Institution of Metallurgists provides 
the secretarial service for the work of the 
National Certificate Committee. There are 
now forty-four technical colleges in England 
and Wales with courses approved for the 
Ordinary National Certificate and eighteen 
approved as contributing centres. Twenty- 
seven colleges have courses approved for 
the Higher National Certificate. As to the 
Institution’s own examinations for L.I.M., 
A.I.M., and finally F.I.M. the number of 
entrants have increased as follows : 


Institution of Metallurgists Examinations 














Number who sat Failures as 
for L.I.M., Number who percentage of 
Year | A.I.M. or F.1.M. failed total sitting 
1959 929 $25 56°5 
1958 798 429 53-7 
1957 616 329 53-4 
1956 428 198 45-2 











Very early in the history of the Institution 
the Council decided that post-qualification 
study should be encouraged and it arranged 
for “‘ refresher courses ”’ to be held each year. 
The subsequent publishing of the lectures 
given by leading authorities at these courses 
has made available to the members a most 
valuable series of booklets, some of which 
are no longer available in print, but the 
following are certainly worthy of note : 


Refresher Courses 














Date Subject Pages Price 
1955 ...| The Fatigue of Metals... ... ...| 148 17s. 6d. 
1956 ...| Behaviour of Metals at Elevated 

Temperatures... sce cee ovef 222 15s. 6d. 
1957 ...| The Effect of Surface on the 

Behaviour of Metals... ... .. 100 15s. 6d. 
1958 ...| The Structure of Metals... ... 118 18s. 6d. 
1959 ...| Progress in Metallurgica ITech- 

nology : extraction, refining, 

melting and casting... ... ... 144 25s. 











This year the refresher course is to be 
held in Eastbourne from November 4 to 8, 
the subject being ‘“‘ Toughness and Brittle- 
ness.” 


ANNUAL LUNCHEON 


The annual luncheon of the Institution of 
Metallurgists was held on Thursday, May 19, 
1960, at the Park Lane Hotel, London, 
some 250 members and guests being present, 
with the President, Mr. Bardgett, in the 
chair. The guests included Sir Lincoln 
Evans, deputy-chairman of the Iron and 
Steel Board, who proposed a toast to the 
Institution, and Dr. R. Cockburn, Chief 
Scientist, Ministry of Aviation, who replied 
to the toast of ‘‘ The Guests,’ proposed by 
Dr. N. P. Allen, F.R.S. 


PRESIDENTIAL ADDRESS 


Mr. W. E. Bardgett took as the title of his 
presidential address ‘‘ The Effectiveness of 
the Metallurgist in Industry.” Some of the 


points which he stressed were that under the 
old régime training was more a question of 
picking things up, emphasis being on what 
to do rather than on why it was done. 
Many firms now had elaborate training 
schemes, but to make training effective, it 
must be divorced from the idea of immediately 
profitable work. There were a great many 
metallurgical operations which were repeti- 
tive and these in general were not the jobs 
for metallurgists at all. As regards juniors, 
the Institution was especially concerned with 
school leavers who required both educating 
and training. They were the potential 
metallurgists whose training required special 
care and attention. A youth at sixteen 
might not adhere firmly to his choice of 
metallurgy as a career, so the first two years 
should be spent, as far as possible, on a very 
general apprenticeship to give him some idea 
of the scope of each branch of technology. 
Mr. Bardgett went on to stress the need for 
good buildings and apparatus for the 
laboratories, mentioning especially the advant- 
ages of an electronic stress-strain recorder, 
and of the electron miscroscope. 


B.C.1.R.A. Journal 


In January, the British Cast Iron Research 
Association’s Journal of Research and Deve- 
lopment and Bulletin appeared in a new form, 
with an explanatory foreword by H. Morrogh, 
the present Director of the Association. In 
his earlier days he became justly famous for 
the excellence of his photomicrography of 
cast iron. It is, therefore, most appropriate 
that the cover of the first issue of this official 
publication of the Council of the B.C.1.R.A. 
is decorated with a photomicrograph. In its 
new form it is a magazine with 74in by 9}in 
pages, edited by G. R. Woodward. 

The new B.C.1.R.A. Journal will be issued 
six times a year, as from January, 1960, and 
will incorporate the former B.C./.R.A. 
Bulletin and Foundry Abstracts which first 
appeared in 1923, and the B.C.J.R.A. 
Journal of Research and Development which 
commenced in 1945. Both are now well 
known. The changes make the Journal 
more attractive in style, and handy both for 
reading and for reference. It is circulated 
free to all members of the B.C.I.R.A., and it 
is also available to non-members at subscrip- 
tion rates which are at present six guineas or 
twenty dollars a year. It has been decided 
that authorship of the papers published in 
this new Journal need not be confined to 
members of the Association’s staff. The 
Journal contains no advertising matter and is 
well set out for use by the technical staffs of 
foundries. 

Studying the first issue, which may be 
taken as typical of what the new Journal 
will offer, one notes that after two pages of 
Association news and activities, it contains 
five well-illustrated Research Reports Nos. 
526 to 530, their titles given below indicating 
the types of field in which this new Journal 
will be interested. 

526 : ‘* Growth and Scaling of Cast Iron,” 
by I. C. H. Hughes. 

527: ‘* An Effect of Phosphorus on the 
Solidification Expansion and Soundness of 
Nodular Graphite Irons,” by K. E. L. 
Nicholas. 

528: ‘‘ Further Experiments on_ the 
Prevention of Pitting Attack on Cast Iron 
Propellers by Cathodic Protection,” by 
R. I. Higgins and H. H. Collins. 

529 : ** Consumption of Raw Materials in 
the Foundry,” by M. Martin and F. K. 
Garman. 
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530: “* The Batch Desulphurisation of 
Molten Iron by the Calcium Carbide Injec- 
tion Process,” by R. B. Coates and J. V. 
Harding. 

Then follows a review of the “‘ Present 
Aspects of the Carbon Dioxide Process,” by 
D. A. Taylor, and nearly thirty pages of 
abstracts conveniently classified under 
eighteen headings. This typical issue is then 
concluded by ‘* Additions to Library ” and 
** Translations.” 

All foundrymen and many engineers will 
welcome this new magazine and seek to 
arrange that it reaches the technical personnel 
who will benefit from reading it. 


Copper Roofing 


The choice of copper for roofing the 
Planetarium in London will by now have 
been noted and travellers may have seen, in 
almost any country, copper used for roofing 
cathedrals and other prominent buildings. 
To the uninitiated such roofs do not appear 
to be made of metal because the metallic 
red colour soon blackens, and then in time 
changes to the often very pleasing green 
patina. The reduction in the price of 
copper makes the choice of this metal more 
widely applicable. Civil engineers, archi- 
tects and roofing contractors will therefore 
find a practical little handbook, which has 
recently been published by the Copper 
Development Association, 55, South Audley 
Street, London, W.1, a useful addition to 
their technical libraries. Details of how 
copper has been used throughout the world, 
almost wherever roofs of superior quality 
have been desired, are included in the 194 
pages of this book, which are illustrated by 
seventy figures and seventy-eight plates. 
The essential strength and ductility of copper 
are well known, but to the owners of valuable 
properties its corrosion resistance is probably 
even more important because it minimises 
the often dangerous maintenance operations. 

Two earlier handbooks, entitled Copper 
Flashings and Weatherings and Economy in 
Copper Roofing, have been combined and 
brought up to date in this new book; to 
which a foreword has been written by E. 
Carr. General notes on copper sheet and 
strip serve as an introduction to detailed 
descriptions of copper roof coverings, 
traditional copper roofing, long-strip copper 
roofing and, finally, preformed roofing. 
Other uses of copper sheet and strip in 
building, and two methods of artificial 
patination complete the main text, which is 
divided into seven chapters. Detailed draw- 
ings and well reproduced photographs form 
the latter half of the book, and these will 
inspire serious consideration of the un- 
doubted merits of copper for roofing. 


Plating Zinc Alloy Die Castings 


Recent research work designed to improve 
the durability of nickel-chromium plating on 
zine alloy die castings is to be discussed on 
Wednesday, June 29, 1960. An afternoon 
symposium has been organised by the 
British Non-Ferrous Metals Research Asso- 
ciation, in collaboration with the Zinc 
Development Association, for this purpose, 
in the Botanical Gardens, Edgbaston, Bir- 
mingham. Anyone interested in plated die 
castings, whether as user, manufacturer, or 
metal finisher, may obtain tickets of admis- 
sion from the British Non-Ferrous Metals 
Research Association, Euston Street, London, 
N.W.1. 
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Letters to the Editor 


RULES AND REGULATIONS FOR 
STRUCTURAL STEELWORK 


Sirn,—Mr. M. Gaynor’s interesting letter 
published in THE ENGINEER of June 3, draws 
special attention to a problem that has a 
number of lines of approach. The B.S.I. 
formula for combining stresses in columns, 
quoted in the letter, is well known to be 
technically incorrect. If it is considered 
necessary to specify a particular design 
method or formula, it would be advisable to 
adopt one that is reasonably correct rather 
than one that is known to be inaccurate. 

There are several published methods and 
formulae for combining stresses that have a 


sound basis. The use oft 4 Uae for direct 
Fa (Fide 
stresses (f,) and bending stresses (f;) about 
the major axis was considered in publications 
of the American Institute of Steel Construc- 
tion in 1942. Prior to that similar ideas were 
published in the Structural Aluminium Hana- 
book. When it is necessary to make allowance 
for imperfections, it is probably inadvisable 
to include it in a design formula. It would 
then become merely another load factor in a 
system already overloaded with load factors. 
Indeed, it seems very undesirable to 
endeavour to enforce any particular methods 
of design or formule. Otherwise progress 
here will soon come to a standstill, while our 
competitors abroad leave us behind, just as 
they are now doing in other fields of technical 
development. 


A. N. PROCTER 
Nottingham, 


June 10, 1960. 


THE FAIRLIE LOCOMOTIVE 


Sir,—I was most interested in Mr. R. A. S. 
Abbott’s interesting article on the above 
subject during February and March, and 
hope that it is not yet too late for me to add 
some comments. 

On page 384 (Avonside 1245-78), surely 
the gauge is wrong, as both the Nilgiri and 
Burma Railways were built to a gauge of 
Im. Furthermore, I cannot find a reference 
to the Fairlies built for the Burma Railways 
by Vulcan Foundry. 

Some notes on the Russian Fairlies, as 
given by V. A. Rakov in his book on Russian 
locomotives should prove of interest, especi- 
ally as they differ slightly from Mr. Abbott’s 


account. Rakov tabulates them as follows : 
Old Full 

class Builder weight Wheels Cylinders, 

tons mm in 

“K’” Avonside... ... 72°8 1097 381 x 559 
“2” Yous £.C 86-9 1156 432 x 559 
ee Ma. as cee 81-3 1092 381 x 560 
“H’’ Kolomenski ... 90-2 1080 381 x 560 
“WU” Sharp Stewart 72:0 1095 381 x 508 
“YH"’ Sharp Stewart 75°2 1095 381 x 508 
“T’’ Avonside... ... 75-5 1095 381 x 508 


The most interesting feature of this table 
is that some were apparently built in Russia, 
and their numbers should presumably be 
deducted from the SIGL batch. 


The forty-three locomotives remaining in 
1912 were reclassified with the prefix c (for 
Fairlie), thus K became K, &c., and re- 
numbered 9800-9842. They were generally 
scrapped by 1926-27, except for a few 
which survived on some obscure branch line 
until just before the war. 

On page 425, Saxon Fairlies, Mr. Abbott 
states that these were superseded by the 
Meyer type. This is not strictly correct as 
the three locomotives of this class were re- 
numbered 99.161-163 by the D.R. in the 
1920s and, one having been sold to Greece 
(which line and when ?), the other two are still 
to be found working around Reichenbach/ 
Vogt. in Saxony, thus proving that the 
Ffestiniogs are not the only ones in the world! 

I hope that these notes prove of interest 
to your readers. 

A. E. DURRANT. 

Chiswick, 

May 10, 1960. 


Book Review 


Applied Mechanics. By P. D. COLLINS. 
Longmans, Green and Co. Ltd., 6 and 7, 
Clifford Street, London, W.1. Price 18s. 

Tuts book is designed to meet the require- 
ments of students who are preparing them- 
selves for the Ordinary National Certificate ex- 
amination in Applied Mechanics. It covers 
the ground well and includes large numbers of 
exercises by which the student may test his 
grasp of the principles enunciated in the book. 
Here and there (as in most books) are points 
that might be more clearly explained by 
modifications or extensions to the wording. 
On page 1, for example, a little more space 
might have been used in explaining Bow’s 
Notation; addition of the equilibrant to the 
space diagram would be advantageous. 
It seems a pity to have inserted differential 
coefficients into the discussion on pages 69 
and 70 about angular motion and centripetal 
acceleration. The expression for the latter 
can be derived in two lines by equating the 
departure of a circular arc from its tangent in 
an assumed distance to the expression that the 
laws of uniformly accelerated motion ascribe 
to it. This method is not only short but is also 
more convincing than is the infinitesimal 
calculus to a student who has only just heard 
of it. 

It is unfortunate that on page 73, velocities 
relative to the earth (or to anything else) are 
defined as “‘ absolute.” If any single word 
is really necessary, it should not be this one. 
If “‘ absolute ” is mentioned at all, it should 
be accompanied by a note that there is no such 
thing as absolute linear velocity. 

It is never too early to impress on students 
the importance of unrelenting rigour in 
wording, and so it is regrettable to find on 
page 218 the statement that “* The area of the 
shearing force diagram . . . equals the change 
in bending moment...” 

The student is likely to struggle for a long 
time in trying to understand the statement on 
page 239, ‘* Now if Ay=0, A cannot equal 
zero.” It is, in fact, incorrect and is not 


what the author intended to say. 
In the next line the remark that ‘‘ the cent- 
roid coincides with the neutral axis” is 





regrettably loose. A point may be on a 
line but it cannot coincide with it. 

On page 241 the author refers to use in a 
British Standard of the term ‘“‘ Moment of 
Inertia”’ to mean ‘“‘ Second Moment of 
Area.” He should have made it very clear 
to his readers that this is an error no matter 
in what document it may be found. This is 


just one of the numerous malpractices in 


wording that may cause the student endless 
confusion and a textbook is a good place in 
which to be forthright about them. On the 
contrary, the author suggests on page 334 
that moment of inertia be called “ Mass 
moment of inertia”; this is a lamentable 
pandering to the iniquitous practice of using 
the term “‘moment of inertia” to mean 
something that has no connection whatever 
with inertia. 

On page 265 there is a typographical error 
in the formula for (7,,/T;) and the wording of 
this section (68) on hollow shafts could be 
shortened and re-arranged with advantage. 

On page 305 the author seems to be a little 
vague on the distinction between turbulent 
flow and streamline flow, whereas it is the 
very sharp one that in the latter type of flow 
the direction of the velocity of the fluid at any 
point is constant. 

Appendix 1 on d’Alembert’s Principle 
might have been omitted without loss to the 
student, as indeed the author himself suggests. 


Book of Reference 


Interavia A.B.C., 1960. Interavia (United 
Kingdom), Ltd., 149, Fleet Street, London, 
E.C.4. Price 80s.—The 1960 edition of this 
comprehensive international reference represents 
a 60 per cent revision over the 1959 volume. 
There are about 2500 new entries, largely con- 
cerned with electronics, but the size has been 
reduced from 1400 to 1280 pages by omitting 
** Private Aircraft Owners,” without revising 
the numbering of sub-sections in the Analyt, by 
compressing the particulars of airports, and by 
printing ‘‘ Who is Where ’”’ three columns to a 
page. The astronautics and electronics sections 
introduced last year have been enlarged, and 
there is now a national heading “‘ Europe” for 
such bodies as Air Union and the Air Research 
Bureau. 


Books Received 


Mesure et Instrument de Mesure. Fourth Edition. 
By J. Idrac. Dunod, 92, Rue Bonaparte, Paris (6e). 
Price N.Fr.9. 

Applied Mechanics. By P. D. Collins. Longmans, 
Green and Co., Ltd., 6-7, Clifford Street, London, 
W.1. Price 18s. 

Anne in Electronics. By Louise Cochrane. Chatto 
and Windus, Ltd., 42, William IV Street, London, 
W.C.2. Price 8s. 6d. 

Gutehoffnungshiitte in zwei Jahrhunderten. \ssued 
by Gutehoffnungshiitte Sterkrade Aktiengesellschaft, 
Oberhausen (Rheinland). 

Year Book of the Heating and Ventilating Industry. 
Technitrade Journals, Ltd., 8, Southampton Row, 
London, W.C.1. Price 15s. 

Metal Industry Handbook and Directory, 1960. 
Metal Industry, \liffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. 

Elementare Schalenstatik. By Alf Pfliiger. Springer- 
Verlag, Berlin-Wilmersdorf, Heidelberger Platz 3, 
W. Germany. Price DM.19.50. 

Electronics for Spectroscopists. Edited by C. G. 
Cannon. Hilger and Watts, Ltd., 98, St. Pancras 
Way, London, N.W.1. Price 60s. 

Kolbenverdichter. By Karl Wintterlin. Springer- 
Verlag, Berlin-Wilmersdorf, Heidelberger Platz 3, 
W. Germany. Price DM.23.40. 
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